i^kll : ^adlj f>JJ jlp dUll ^jl. 
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Resources 







1974 »U ^^j/^JUJl ^ (IEA) aJj-JI SJLkJl 5JLS"j c /L7 

J^JaJ OECD (jpUa^SNl jjbcJlj jjjlssli ^^.JijJl jUs^M iiil^ A^Ji 

^y±-J> ^UaJl jjL*jJJ J^L-i -^r*-^ -^J^ ^r"^-^ 

.OECD Jl yAS- tiji 30 Jv>l ^ iJji 26 

: ^ IEA J v-L-SlI 

^ jjLxjJl oli*>Lp j^j jJa ^j-p L_«JLp io^5l>Jl isLkJl oLL« J^J-"-^ * 
.iJjjJl oUk Jlj olpl:.../?Jlj ts-lwi^Vl ^-i- Jj-Jl 

jjj Jj-> Js ^j-f- >jJJa^jJl e-Ulj 4_^<JLj<J| 4iliaJl -Ajj^j 4-J-o-P ^j— ~~>o • 
.iaJi^U~<JI iiliaJl otLiS' oiLjj <UjJb 43 Us ijl 

.^LSUaJlj <L^Jl oL-L-Jl J^LSi <u-aL~<JI • 

t \siS t Li^Ju t L^jJl t LJI j^J\ : ^ IEA Jl ,J *Ui*Vl J j-iJl 
t LjUc_& t jUj_Jl iLJLoJl t L™J t IjlJcls tiSjL«JjJl ilLL_>1jJI <Ljj-^_<>_^- 
t ^jj^Jl ilJuJujj_J c IjcJjjss t ^-j j.oa—~SvJJ 1 t Lj j5 toLLJI t LJI UjI iIjcJ^jJ 
oL^/jJl toJL»TjL«Jl <lS\Jl«_<>J I t jj 1 1 j-» ' tJuj^Jl t LJl— tjLi-j^-Jl 
.IEA Jl J^p ^ Ijji ^jjj^I .>UjNI ti^Jej .SJixiJl 
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(OECD) j£±\ <m"3^1 QjLtjJlj j-jjlsalil a 



SJji 30 j5^> <us J^*j«-j ji j»L^ jlJLwo OECD Jl ^> b: < jl 

iLaUJl <>j b ; , Jl : *>LLa .o-L>J^>Jl l!jLiL>JLaNIj oljjJajJJ t_~w>tl-~j (^s-SJ 

J^LiwoJJ J j-^ - tl^>tJlj <u*>L*»Jl (i jjL>o) ol SJjIJLj oLs jSoJl 

.S^JUJlj 



Jjl^ tl5L>Ju tL^jJl OECD Jl J> *Ulp^I JjJJI 

t LjLiJw& t jUjJl tl_JL<Jl t L-J ji t Iju_L_s t JjLqJjlJI i^LL-JLJl Sj j j ^ o-^- 

t Ijjjjb t iJw™5\^Jl t j_^«_™S\JJ I c Lj j5 coLLJI t LJUajl t IjlJ^jJ iIjcJl™;! 

<_pjjj .o-b>^uJl oLM Jl to-b»=^JI a5X>-J| <.\S j 

.OECD Jl J^p 
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(Christian Besson) L)^~i_J> yt, >_jLSJ| i Ji_gJ (j-^j-Jl caJj^JI jl 

^ t">LijJl L«— lj LLiji *>LSLiLa ^^pLo-pJI jl^>JI I_La j*_aL^ (_g JJl 

.jjUJl ^ *l j tlEA Jl 

tisliaJl i;U; jjUJ i (Antonio Pfliiger) j^-jJuL ^-j^jl jl5 

(Dolf Gielen^L^- t_iJji J^p j t jJ~J>\ IJla *Ijj iS'y>^Jl ojiJl tlEA Jl 
^jA*->_ 'I Mjj^. (^yJl IEA Jl ^ ijULJl isLkJ iLLiiSC-Jl ^oLjJI ^^Jlp 

.oJU-lwi oLilij oJU- ^ jv*L- Jij .^jLJl J./yaJl ^ il j^jl 

dL~-U- j (Neil Hirst) c~~^.a j (Fatih Birol) J <lJU jJ j 

oUa^*>L>_; (Fridtjof Unader) jOjUl i_s y>ZX>_Js j (Jacek Podkanski) ^ySLJlSi y_ 

.|jl>- ■Wg.a 

it t (Jostein Dahl Karlsen) j-J jlS Jj*b ^p- c~*^o j 
LJi jjj <. 5->lJ-Jl Jcjj jJL^JI tlEA Jl jUJlj JaJjJl ijLiJ ^jJlp j-J jJL^JI 
JwojiJ ( _ s Jl as- j^>^J\ dll-iS c~o-*Lxj .^^U^iVlj oLW.n^Jl ^Jj J jJJ oiN L 

.jJi ^ jv^Jb iSQaJl >i>L>ol 4JU: j IEA Jl 4J15 j ^ ^jjip-Nl JaiJl ^jJlp 

i_jLx5J| IJla oLjjJcl™« ^ I j^aL- ^JJl *l j~>Jl JS jSli i!jL>^ ,j;l o\ 
<L_JLJl *lj^j>Jl <t^>- jJ i!)Ljl<jL LoJj .J-JLajI La j,.,t-> q 0 ■< ol^LijNLj 

(VSGS) (Thomas oJUl^Jl : jv-a^Ju j»J ^-Jl tj^ajU— 1 

t(iLiJl ( _ r ^oj-_^> ipLw?) (Takashi Amano) _^jUI ^^-iLSo tAhlbrandt) 
(Mondher ^—L^ ^ j g -r ■ - t( ^^JUjl^ 5j<jL>-) (TorAustad) iL_^-jl 
(Stephen Cassiani) (Exxon Mobil) oL-Lu (V^-^ ' BenHassine) (NRCan) 
(Thorki Christensen) j-™-^.™^ j.S' j jJ <. (Paul Ching) (Shell) ( ^- : — i J j-; 
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(Scott jj-o_Jb o jiL- t (Jim Clarke) (BP) iijMS' ,^>- t (Danish Maritime) 
4_x_«L^-) (Maurice Dussealt) c~Jj_^j.> ( _ r -_>jj_a c Dallimore) (NR Can) 
L&j*>Ujj (Lj^jjjjJl JaiJl aj^jJu) (Anna-Inger Eide) Jul y>^\ Ul <. ( j] y\j 
c^Jii t (Carol Fairbrother) (NR Can) jij^^ JjjL5 t (NPD) Jl ^ 

(Marc Florette) (Gas de o jj j 1 s jl a (Lenn Flint) (Lenef Consulting) 

i BGR) i^USh ^yVl (>jJlc- -l^) (Peter Gerling) £-J j~r J^>. 'Fremce) 
(Francois jLoJlS' I j-~jl ji c (Per Gerhard Grini) (Statoil) ji- ijl 

<• (Fritz Krusen) (Conoco Philips) j ^.5 J.J j-s t Kalaydjan) (IFP) 
(Oh Yoon Kwon) o j— S' jj-^> jl t (Fikri Kuchuk) (Shlumberger) dJL-^J jS 

(Rick Marsh) (Alberta ^ jl a jj t Korean Ship Builders) Association) 

j j_™LJ ijj t (Alain Morash) (Total) ^Ijj^ iJ _Jl t Energy Utilities Board) 
o^S <.(Ralf0degaard) (Statoil) ijUij! ^sJlj t (Rod Nelson) (Shlumberger) 
t (Danny Scorpecci) OECD ^Lj^jj j_SL— < __ 5 _; I ^ t (Kent Perry) (GTI) i^j-;-; 
. (Brad Wark) (NRCan) dijlj il^j (David Sweet) (ILNGA) Jiib 

jl <Uu_Xj>*_<J I slki^l Jj> iLiLSJl iJjJ-™«Jl i j-jjJj^JI J^j>mIj 

.<L»_g_<JI olSjULoJl oJlA ^jS- ,j^aj<J t ^j-b»Jl 

t ciJjuJl ^j^^j (Mary Harries White) C~jIj ^^-jjLa (_£jLa c -~ 

i _^jjjS j^Li .^jjJl (Corinne Hayroth) Ojjola ^j^jjS j-^^-j 

•yt i-JwaJl io^JL Lo^Li) LiaJlJ (j^xiJl (Bertrand Sadin) (jj.>L-< JDl jjj^> Jjj 

Antonio.Pflueger@iea.org. : ^Nl jl _yj«Jl ill— ^1 j ollk^^Ul Ju— ^ 
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(3 jJloj 

jJtll ci^ise^D dJdl JUC diUJl SjJLuj J.»ub 



oJ-P <L*Ju jllsj (_yS j^dJJ ' j-~L! J-*-^ 4_o_laJ_«Jlj j» jJlxJJ J-jJ_*J| 

.(La^pj toJ^Nlj tj»*>lp^lj tJLajNl JjL-j dUS ^ Uj tjjiLJl 

I jUJIj Jj t oL_aJl ; <Upx_J| jJL^il 4_jJij o^JLp (_^Jl?-I ^LoJLpI 1 g '■ P ^J^-J I 

^ *L>- Lo Lvij! l j->J£ ^\ ^jjJl l5 _^>">-L) «0LJ 1 jlp dJJuJl °j->Lyi : Lilti 
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^Ipx_oJ| f-\ jj\ *A-pL^o C <U^l*Jl <W?L>tjj c <U>^_oJl iw-J^sJl <W>-^!o Jji^Jo 

• JLjLs ^jlj ^1 

2L*L~J|» L^JiJb^ ^1 oLxiJl ^ J£ ^ k_^S' <u*Aj ^^Ip iLJi~Jl J^oJuiJ 
L^>- ULp LliS' i±JliJlj tL*^l>- 1)115 ^liil Oj-^jj tijiaill dJULj ^ Uj^j^ 

t2000 aU- Jbo jJLvs tL<JU- jv-^J ^j-iJj^Jj lijJLJl kiDu t_^SCJl 

<UJ ( jP- <U^-^la C~~Jj t*_jlj^Jl l^-l l— iJl 4JJJL 4j \-&s- 

2 j^>- (_s^ ' *H \ ■ ■ ^" L~LkP 4-**-4JJ j-» Oj-S^; jl I t (_£ 

ioLj J*>U>- A-ol saiiVl A^woJjJl aJl<>-p ^L~jj tjLS^j^lj 4~JLJl JJJ 

ip^o-Px»oJl oj_A jj J ' o-L^_*>j ^LJLAlJlj |»^J-*_1J ^J^^J <Co -Us tji 

<C-pJJl j^Ju] Lo^ tjb>«J^n AS- jjm ^jJ-Pj t ( yya ->ilJLoJ| t j-^j- jJLoJJ L^jLaJLjI 
dJJ-iSj c la : <J 1 Vaj\j>Ji\ ^jJlp t_j|jJiNl I4J JaJl ( _jlJl ip j^>j><^JJ i^oJuJl 

.^jjJl (_5 _j^>wJJ 4JJI jlp diLJl 

j»1431 /3 /20 j^U^Jl 
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44*-* 



ijjy ? Jaill 1 iJj^LyJ Jjb t jW^iJl Jlj-~Jl * j ./?ll JaixJl jU-«l £-UjjI ilpl 
i_AjT ./? 1 1 ^3 ^jJj^I oi> a ll ^yl-f- <C™Jl jLj^^M jJuj ^jJj <UIj 5 y 0 j_«JjLiLL«Jl 

L»iUj <*-<>U- ^-i-^- (V '^j-^ <j"^' Jail! I ojl c~^w?l JJii .<L~;j jJl 

j^Jb ( _ r s^Ujl N iji o ^jIp C~S jJl Jl jJa IEA Jl cJaiU- JliJ 

4_w» . . \? ll L^_jL^iI_w^i ^_o_™J j»J ^yiJl jl^-LJl j! tjl_>t_Jl (jLo_p! 

i_r°jjj p j-^l j^Jl la a", ll jb<— i! «ui (.S-j^l j-ll .jLo-t^-xNLi 

JLxj C~*l> y Sk ^^JixJl jUJl J JaiJl i^Ls^ ^3 ilJU^fl iLJu- J^IS jU c Jl 

cj\ y^u oJLp Jl>-1j 5jujl>JI ^jjL>L^>JI j! L«_ij a , >t-LoJl jLoJdl^^I ^j^s ol ji— •> 

oJL>J Ujw ' 4jv£yd\ JaiJl jU— ! jU il^jLJbid 

iwAjJ L^LjL> cJi jJl Jl ye ( _ s ijbJl j»JJLJl jlS 1 JLil 

Jl jj^l J-"-^l liji y *S-ay* i i»-jLJLScJ| ^jJzJLZu 4_jLj 5 ^ j» jJJL^j 4_jIJLlI| j! jjj 

• A^jJj>J| £_)jLjL*oJl 

<Jl„Ji— (w5 J- p l ^ 4j^4i™«Jlj iJL>Jl oULiJl ol^f c-jIi^JI I -La ^J^^-t 
jsUjlaMI o ^^JuJl oliLi^SNl l)I -^Jjj .j^' J ^"^1 <^ p ^' ^"''(upstream) 



11 



Jj-l^- ^3 oJLpL»~oJ| t j_^ oL« j-S\j>Jl ^j-SLaJi A-Ji^S t^-*' * J-^aJl j^j-S-Lj 4-iJ 

LkJl 



12 



25 ^J—jiiJl ( _ r <a^>tLJl 

33 2L_*AaJI 

37 fUJI jU»Vl : J jVl J^JI 

37 jUJlj JaiJl Jlp ^_JlLJ| 

48 ^1 JujJ 1 ^j^Jl 

50 jUJl j JaiJl Jii 

50 jUJl_j JaiJI ipLvs <Lo 

52 (R&D) ^.^kdlj cu>Jl 

55 iiLiJl jji 

65 jUoJ&Jl jUJlj JaiJl : JliJl J^Jl 

68 Ja-xj^l (J j-iJl J-L;_j'' ioJala 

70 j ji-Vl jJ*LJl 

(i-field) iijJl J ji>Jl oUU: 

77 (e-field) JJj^yi J ji>Jl j! 

77 <l>tvibJl J jJL>Jl ^ULo lIjLo! ^aS3l 

79 (^LxJl ^1 

79 U 

80 ol^^Jl 
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82 Jjl^Jl JaiJl 

90 iai^' 

95 iJU^^I oU»L^/l ^ ^1 ^^^1 oLU 

96 JaiJJ ciKJl £-1 a ^L> 

101 ia^l oU*L^I 

102 II**Jl oLJl 

109 JUJJI .-JaiJl 

112 SJL>i— Jl (jL^Vl oUaL^I 

115 ... Jiki\ Jikil c UaiJl ijj-tjlJl i J-ilJl JiiJl 

115 JU^lj ^ ^Jl tJJiiJlJaiJl 

116 ^ly^->\J JoUJl ^j^Jl 

118 5JbJl o-jjAJI jS JJill -kiJl 

119 LLJI J4-.SII JJ&II JaiJl 

125 JaiJl Jikll 

131 jlijJl oIjJLaj iJLLfcJl j-p jUJl ijy> : ^11 Jyaall 

131 <jjJJc]\ jJ> jUJl 

131 jLLjl jvj>JJI iiJa 

135 jyr^J\ jUJl 

136 ?JuS!l JjjUI JJ&-JI ijl y : jli-Jl oIj-JUa 

141 J-aJl : w ^UJl J^aiJl 

142 JUJl J£ 

146 iuitJl oljUJl 

154 jUJlj JaiJJ ^ _^Jl JaJl 
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157 ViLJl j itJI : ^jUI J^aiJl 

157 ^ 

164 £-Ljl jjjj ( () : - Jl jlp 

164 i*->LJlj ^Sfl 

167 55LJ1 Jlp jUaUl : gLJl J^aiJl 

168 J^iu^Jl ajVsj i?-ju>J olal>Jl 

169 JJj^_<Jl oblJUj ^ iiLSiil ^J'J 

1 77 oU j5o>Jl jji 

179 L~.L-Sn oU-k^Vl 

181 ^ydl 

183 oljUaii-^l C-J 

185 ob»JiwaJl C-S 

189 ^_*-I^Jl 
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42 «,_SJLJu: «^JlJl«;» 1 JjJ^vaJl 

61 JaiJl ojji 2 (JjJIyaJl 

73 UjL- ^ylji j^Jl ib-J^Jl Jj-Sj L^jj 3 tjjJii^aJl 

83 ibySlI JljJjJl ^™Jl 4 ij-Cws-"' 

85 ^j^—JabJwj j4^Jl ^-~<Jl 5 

85 j'u^i'l ^ 6 JjX../?Jl 

86 cflJJcJl J^>t-~Jl 7 (jjJ..,^ll 

90 JaidJuiKJl ^Ij>^-.VI 9JjjJ^aJl 

95 Lj iL« ciKJl JaiJl £-1 ^^-1 10 J j-JU^aJl 

i 'LS' j~oV I ^>-jJ J->Jl ^-~<Jl <CUft ijl J^S f»"i_J^ 1 1 (j J J', i/? il 

98 i=iJJ cii£Jl ^l^^lj ^L^Mlj-J 

101 JaiJJ ciiSUl ^1 J >^> s i\ ^jJlp iLkJl IEA SJLaJl 12 JjjJU^aJl 

107 jl^Wl jJuou Jijdl />^Jlp J^- iLkJI IEA Jl aJUjI 13 JjJU^aJl 
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122 (SAGD) ULiiJl i^Jlj./?" jl>=Jl <u-aL~s 14 (JjJc^aJl 

147 jUJl J^-J oL-U 15 J j-UvaJl 

151 jy>^J>\ jUJl 

161 jlSjl j : iLJb>Jl oljj ^jJlp jLta 17 (jjJ'../?!! 

163 0-b>Jl oljjiaJl jLta 18 JjJU^aJl 

172 (JL)dl obtjj 5x1531 cjL>i1« 19 (jjJ:.../?-!! 
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; iiliJl j jJaj Lo yfli^ t la at II <u!Svj ^y^J} jj J^-i : ES _ 1 J^JLll 

31 (^.iLads^/l y^Js\ iJNjb SJaiJl ijl j^JI 1 y>-j 

c^^ikJl ^yJUJl JaiJl jU±l-I ^Ijj oLIku : 1 _ 0 JSLsJl 

34 2030 _2003 

tL5 JLJl ^y^l jWI jLiiJ ♦Sly oU-L^I : 2_0Ji^lll 

35 2030 _2003 

cJjJl > Jip SiUaJJ JjSl I ^JUJI L^ikll : 1 _ 1 JSLUI 

38 cs*=r^ IEA Jl jijlv 

^j^JUJl iwJilaJl ^ Jj^U 4j^iJI i*jbL~Jl i™J : 2 _ 1 JSLiJl 

38 LjikJl ^UaJl 

40 iWai Jw*jj>J I^^wj i— >U \>- Jlia : 3 _ 1 J5LiJl 

40 IjU- j! I.kaj J^>=j oliJs : 4 _ 1 JiClll 

41 jjUJl ^ j ; Ju$Jl jjl^ : 5 _ 1 JiLLlI 

45 oli^j^SjjJL^Jl jjl j>i c-iLxvaj : 6 _ 1 JS^JJl 

(NGL) Jl~Ul ^JaJl JUJI <y ^L^lj »UJI JaiJl : 7_lj£jJl 

47 2003 aIp SjI^J ^ 
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47 <j»jJl J^bo JlSjJI JaiJl J=L^I j^iaJ : 8 _ 1 JiClJ 

jjJb^ e^^^l ^ LJLp JijJl J*L^I : 9 _ 1 J£U 

48 2L*SUl ;b>Sl1 

t ^aJiiJl JaiJl ^ aij^Jl ^L^Nl ^jy : 10 _ 1 JS^ll 

49 ^ij^ >— — t o JjJLp ;iwiJ LiJs> 

tdLj^l iJi^ : 11 _ 1 JidJ 

49 -k^l -4j>" ^ 

50 2003 »U1 i^JI Jb^l JsliJj JaiJl jiJu : 12 _ 1 Ji^J 

ki^Jl UJl- JJ\ J JJIi^l : 13 _l Jill] 

53 jUJl j JaiJl jij^j 

54 j-sj^' J ^~>-Jl l5 j-^I j-^ 1 '■ 14-1 JiClJ 

56 ~p j.< : 1 5 _ 1 JSLiJ 

57 jL-iJl j>^_ ^ (7^)" J • • • : 16 _ 1 J5wJ 

58 aLuSlI ^5 ^ >JI J\ o* : 17-1JSCU 

59 -r'.r~'^'' 18 _ 1 j£jJ 

59 Jl~Jl ^*^\ jlill J\ . . . : 19_1 JSU 

t JL.JLJI y>o ^ ^bo^/l ^ iiliJl j.-Wt : 20 _ 1 J^-iJ 

60 pJl ^ Jj-I^Jl ^iV 

61 j^jJl iJN-b cJ-l^Jl JaiJl <_£ ^kJl JSUl : 21 _ 1 J£dl 

5Jb>c^JI oL"ll jU aj>-\^i\j Ajj^Js\ Jaa'Jl oliLlsS'l : 22 _ 1 JiJJl 

62 48 i-l^o 

j jJu-i IjJlLo j^Jl t_~~>o ^yJbJl JaiJl ^boj : 1_2 J^-iJ 

65 fjJl J 
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66 ijj^SLA ~<& (j -5 -? j*" ' 2 _ 2 J^SLxJl 

jl^J JSCAj ^1 j^yi JjUJI ^ aJJdl JjjJl JaiJl : 3 _ 2 JS^Jl 

67 J-wo jLJUj IjJJL> 

68 v _ f kiJ' ^alx* jLJUj 

71 3d>«iJl oLVjJI sL» ^ iiKil ^ JJLfcJl : 5_2j£^Jl 

75 (J-*-»-il jlaSil ^y^^-j ^-^j; ii-A-Lii *lxJ Jli* ! 6 _ 2 J^SLiJl 

76 >Sll JI Ji-Sfl <y 

78 iLlScuJl aLj)/I oUaiJ 3jujl>- oIjjw : 8 _2 J5Ll)I 

81 5Ju»«iJl oLVjil Jjiz- jj- ^ '■ 9 _ 2 J^L^JI 

81 fHjj$\ J> J»U- jjk; : 10_2J5Ul 

83 jjU^uJl JaiJl : ll_2JiCjJl 

L olli^^J (3D) iUj^l aJ"^u <UljJj ojj-^? : 12 _ 2 JisJLlI 

84 ^kJl c->J ji. 3000 j^-p Jlp 

88 l_J1 ^>Jl o-juo. jLSI Ja^kiJ JiLi : 13 _ 2 J£UI 

89 «i jiL> Lj »J '• oJ^j : 14 _ 2 JSLiJl 

f-LJl Ji*j o ^^^jw oULj ^ iSj _yuJl ^yLjuJl JaiJl : 15 _ 2 JiLiJl 

92 c_ Sj~SJl oUL~<Jl ^ Wa. U 

g\ jJ>^\ J^-l ^ jj-^jj-i^Jl jLp ^ <^-jjJl : 16 _ 2 JSLiJl 

94 ^jj yJl <y JaiJJ i_iiSCo 

JsiJJ c^KJl ^1 yk^l jjl > cJJc^J 5*5 _yuJl iiKJl : 17_2 jXiJl 

97 J£J 1990 f lp jjJU 

21 



100 .... ^jJ^Jl «~Jl iL^J J^L^Ml j^Jl <Jb : 18_2JSLiJl 

US') JiClj LJIp g^k^J JjUJI ^jdiiiJl JaiJl : 19_2J5^JI 

102 lJKJI JaiJl ^1 ji^l iJLS^I ii\J>\j 

5JL**J| oLJl jUJlj JaiU UJ£~Jl iJli^oNl : 20 _ 2 JiClJl 

103 jJUJI J 

104 SJL**Jl oLJl £U; jjk; : 21 _ 2 

106 .... IJl>- iL^jJlj ii^ojJl oLqJJ 2L-uL-VI SJliJl <ij\jJoci\ '. 22 _ 2 JS^iJl 

oLix<Jl ^ t <u^oj<J| oL^Jl oLl^t- j jiaJ : 23 _2 J^SLiJl 

106 £p oUUj o^-S^Jl 4^>rla...1l 

^UJl ^ iJLoy ilixJl j^k" 4iK jjjb : 24 _ 2 JSLiJl 

108 JL-SJI j>J> j3\ ^LkaJl ^ 

jjwsl 5J ^j^S'jjJL^JI oL»5I jiil J-*^- ^ <jUiil y I : 25 _ 2 JiLiJl 

109 (_g.>l../?-"il J^-ij »•> j-o-Jl oUaXoJl ^ 

jUJlj ]a,aJl ijl j>= ^UJLil iw..W.SJl ^uj&L^ : 26 _ 2 JSLiJl 

1 1 0 iaJ^SLJl ^ 

111 JUJJI L_JaiJl jLki-! : 27_2JSLLll 

112 ^L-SJl L_JaiJl jL>o ^ LluJb-Jl JiJJ Jji^ : 28 _ 2 JiCllI 

113 J-** 5J*^-Aj ij^^jj-^-^l J jl ^U-ijij : 29_2 JS^JLil 

114 ji* jJ^c^^ j^l ol5U>-™J ik> ji- : 30 _ 2 JS^iJl 

117 jJUJI ^ JJfcJl JsiJl : 1 _3 JSLlJl 

117 1x5 J> Ual-Jl JU ^1 t-l^j : 2_3 JiCllI 

118 SjOiSCJl JU^JI ^ JaiJl JUlS : 3_3JidJl 
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123 SjlpL—oj ioiUJl jyai] ^jkJiiJ ( j^> : 4 _ 3 JiLiJl 

jl>tJl 3jlpL~oj <Lol>Jl i_ajj.,<7il ^W.W-^J ^t- ; 5 _ 3 J^SLlJl 

124 ^kL - (SAGD) 

jLJl. 1060 jJUJI J Jai-Jl jikJl £jjH" J^->^ iJL, : 6 _ 3 Jill] 

126 >^*>\J JjUJI JaiJl ,>• Js"ji 

^^iLjl ^Wa'.ll Ojl j-^x J^ 3 £j iilS 1 <Lo ! 7_3 J^-li 

127 UljiJ ^ 

133 ^J>_pJL ; 

0_jJb 20 _ 3JL>=^Jl oL^ jJl ^ j^^iiJl iiJs • 2 _ 4 JiwJ 

137 *Ul ol ; i ^^iS ^3 

138 ojlj^Jlj Jai^aJl ii^-b CjljJLfJl -i^-j 5 ^^a^ : 4 _ 4 Ji^J 

139 JiSj^Jl jli^Jl ol jJUa ij^- j ii» jli- : 5 _ 4 JSwJ 

143 J^LJl iJli jU ^1 Jj_pJl 5iU>^ SJuJl>- fcliJ : 1 - 5 Ji^J 

144 j^jJl jjy t_~oL;Mlj JiiJl olii u JzJ^ : 2 _ 5 J^-U 

144 Transcanda JJi ^ j^Ja y>j > jJl Jas- : 3 _ 5 JSwJ 

jUJl J^™J cjLIuJ JLJI (j-^lj <ulS' jjiaj i 4 _ 5 J^-iJ 

149 W- Js\H s/^ 1 

150 (Jc-^ c3^*j (.s^ j^iJl J^*"-" oLluJ ^yijl j»j : 5 _ 5 J^-lJ 

IjJL5» (JjcJLoJI) ^i«JI jUJl oLoi ! 6 _ 5 J^JLi 

153 4jL**Jl ^3 ^^-a jLLo-j 
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154 iAh^Jl jUJl Ja, oUUL' ollJaj : 7_5J5liJl 

t jJjL la j i J jl>- ^ ^-"L-^j jJL*Jl <uib>- ^ JajjJl ^-l^jj .laoi : 1 _ 6 J^JLlI 

158 jU-ojil 

(1900) ^yuJl j jiJl 2blJu ^ JaiJl oUx* : 2 _ 6 JSLiJl 

159 3JL>=^Jl iSQ^Jl (Wytch Farm) j» jli JizA j Jl*- 

160 ( _ r ~j ^Jl l __ 5 x~Jl j-jUI ol j£>y» ^ oIaUjI : 3 _ 6 JSLiJl 

SJaiJl oU»L^/l <y ^1 oLJ J">U^I : 4_6JiLi]| 

162 ISwNl ^ ^j>t 'a ■ - 

162 lSL/tf ^ ^i^Jl £ r : 5 _ 6 JSLiJl 

: ^j^iJl j jiaJl .,h~-j t JajjJl <u1Svj '■ 1-7 J^jJl 

171 (j^Ua^i^ I jj<^Jl iJN-b JaiJl ij\y> ji y 

l,^..,v,a.i oLkjcaJI Jj-Aj t la a'. II <u1Svj t _ J >^> '■ 2 _ 7 J^jJl 

172 1 _7 JSLi ^ 

173 iJo^J\ oLN jJl ^Ji o-Aj-X>- jl^J 

175 jJ>jj y> jw>JJlj jUJlj JaiJl iaK; oL>d. : 4_7JS^Lll 

176 <jij* c5-^iJl JaiilJ ialScJl oLx>^ : 5 _7 JSLiJl 

5iKJl J>^ _ ajJU^JI JaiJl JUj jjuo" oLx>^ : 6 _ 7 JSLiJl 

177 fS\j J>~. JoLi. 
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JaillL pJ^aJl ijjJl ( _Jle- ^^j-S J^-io ioll i jjL*3 j*JUJl -iloJ^pl j^JU™- 

(WEO) i^oJUJl iilkJl " Jali 4_^_>- j jj> ^y> j jj«Jl t_JdaJ LaJ» jUdl j 

iSlkJl i jij -Q-iy> ^ ijijJl yS\ jjJ-ji-A . IEA Jl y_]c^ 

iuJl ^ 60 J\y- J\ 2002 »U iuJl ^ 57 Jl^ ^ vJUJl 
.^LJUJl SSUaJl oLL- jJ6 JU- ^ t2030 j»U- ^ 

^_Jl ^ 70 ^jli lo_> dUU jUJl j kaJl ^Jlp ^-JJaJl abj~- 

j^SL^i iIEA JJ JjjJl ^.jL^ 1 tJ W (World Energy Outlook) i-JUJl SSUaJl 
tlEA Jl ^jL-^ ^ 3 jS- y -iais AXjl 11 j JJ1 1 _ s ^JUJl JaiJl t_JJaJl 
i>^J j tdiJj J\ <iU>y\j .Jaii ixjl ^ 10 Jil jUJl ^J-P L-JJaJl j _^L^, j 
^Jj Jw2J jl jji^oJl ^* (_£-^J ' o-^J-^J-oJl ijlj^J ^j-oJ^Jl jl-b»o 

k_JiJaJl JjIjJ *j jj^Jj .<LoJl*Jl isUaJl j»Uaj ^ j^jl j_«_Jl jJ AjLaSsJl <J 

l)L jjjj-SjjJL-gJl ipLw? jjl jjJl (^jJlp JiLb>Jl jli ^ijLL<JJ ^JLsJl 

j~S J^Sv-Xo ^jjy IJLaj ,<ujLaiJl oLjl>hjJIj jj^i«Jl JLo^-VI ipj^j^o Jl>-Ij 
ijl ^ <_r^ ^° j^j ^" ' J^-a^-~<JI ^ji oULiJl ^jJlp ^JlS'I iwJJa i ^yij 

.^yviLjl Ji £j> jJl 015 L_a jl j^Vl IjbjLsA^Jj jUdlj Ja,ft'Jl 
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£-Qaa J JlaJl jjJaJl <UoJj J^-l jj-^ <^p^>=-yaJl isj^jjl JLSLj jj 

J-a^l j3y ^ ^W^-U ,_r~> jJl J^^' <j j^'j -la-*S-U £7^^' 4Jl™L- JlpI 

.JjjJl J5 J^l ^ ^UJI 

.4j^xl ^Jl <U^L™Jl pi a..W:ll <ul3L>J ■ 

j jj^SjjJL^JI ji _y ^ jL^Jl j>JiiJl jl jj^Loj ^JJl ■ 

. <uJ.Jil...». J I 

J L^ULi (_£J-JJLJ| jUJlj 1? a '. 1 1 ^ J^_a ^jLJj-JjjJ 10 Jl^j- 
y> l«_~aj i^SJl JiS/l J ±>-jij . * } (BOE) JaJu J~*^ J^iLSL. olJ^j 
0 Wai J^wo ^> ^sLS^i j jJu^j 20 Jl ^-j^>t^ ^y .1 yaj] (jJJlJuiJl jL>Jlj JaiJI 

.4^>- jj j^ScJl <u^-Ul ( j^o L?-Llo oLjjJb^j 10 Jl 5 ( j^o jLj^pI L*xaJ ^j^oj oJl* 
■ ejjj.^lL; ^Ijj^u-M] iLU j*s- i^o-SJl oJla jU tijiLvaiS^I A^Ul ^ ,>SJj 
Jlp iJm^Jl jUJShj ^LiJl jJaJl J^-j ^lyk^-^l Jjuw Jp dJUi -Ujujj 

.jlj<J| ^juJI 

. 0 W a i jJLSl* j^Jujj 2,2 Jl jlS'j^JI JaL^Nl 5^*5 jl 

4j>tlLaJl a 1 J^ijj ^aLSv>i ^j_o (J j_Jj^j 1,5 Jl ^j£- SJLo«-i C™~J 4_wo_S\Jl oJLAj 

j^jJuy 1,5 Jl .jUi^^l 2ti— » 100 -y JS\ ,_^JU= Jp jNl 

25 Jl J^U- ^-lil Jl ^l^J L-o jjij 4,^5' <ta_Jb»Jl ^3 a 1 J^^j jjl$la 

.ioUJl 



^ojiJL iwu iiLk 5Jj>- j BOE= barrel of oil equivalent) hyJS^yii) ^Jaju J^"jj t_s*^ (*) 

5.8 xlO 6 .kiJl J-.^ jylSL. JjUjj JaiJ! ( ^xJ 159) JL>-Ij J_-^ Jl y i^UJl i5LUl Jp 

isLkJl ^ ^-1 jj] JajiJl 0*^ t iiLkJl jl-ldi lo^ij j-Xaj jJ-aJ| tiJJi j .4jlkj ^j>- o_lj>- j) 
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.aJLJIj Zjj5La]\ oljJLiJl J* j ^jJlJI ^-1 Wall ^jJlp ^jjLxpI oLLWju ^jL-x 

jUJl j JaiJL jjUJl ilJUl Jlp 5 Ja^Jl; ti-^J^ll jL«Jl J J"Jl j^—^ J 

iijy^Jl oLiL>M] ji jUS^U yyuJl ^L-S/l jl .2030 ^ ijJtl\ J*>U- 
j .(_£JLJ_ajJl Oj->j£jjJi . g ll t j^i ^^J-^aJL^^oJ I jIJlo^M ya oil 4 ./? >- jaJLL^i 
a-^JI Jj i>-L>Jlj t ^-^-lyuJl il^Vl j\JoJ>\ oL>jj oU-yk>i jU tdJJi 

j»JjiJ t ^1 yk^^l (JjI ^—^Jj (J ^i c iAj J*>U>- ^ J^>Jl oL*>J "LoU^is^l 
t j^i ^^jjilll ^ljj>cJL^i^/l Jjjoi la jJLa jj ■ jU> ./? oJl IJla J <u>_^™>- ol_iJU>o 
I ol» gjjj jl jLiJl ^JLaxJJ <^Ujj .iuJl J 35 Jlj^ yb JaiJl 
J Juyi jl (> ™>^JI JaiJl ^1 j^z^l C0 2 Jl jU flJbk^l SiLjJ j-£*->j 
^yi -j->Jl J 4j_ijJl oljUJl oUlx-Jl W. .,h>_j ^\ y>^L^i\ J^jI _^p <^Ju oi jJl 

^Ja— <j J^LJLj t till JJ 4j>c_^j t l~Jlp jUJl ^1 j>C^m\ JbtJ ./>" t (_g jj^l 

LfcjJ jj-J i™=^Jl ^lyk^-^l o^-W jU tdilJJj .AiJl J 70 J>\y~ J>\ 

.JaiJJ JbJl U5 jUl *L^*_A I 

^yi 4JL3 c ( *_~^— yjjJiJl jl*Jlj Wa'.ll yi <UlJIu~J| olJJOi^/l coils' lij 

^Jj ^l^j ,^1 jJ»luJl J ijlj^Jl Jj Jj-^jU <lL~<j Jj J^syJl j-a!I 

.IJlSf- <uL«j<J|j <\JL«j<Jl oLjl ■ 

.IjlJL*; jiSSflj JUpS/I J iyjuJl oLWL^^I ■ 

.L^jS Li ji> y oLi j5v>Jl La ^Jlo-JLlI i_. Wall jJ^L^ ■ 

.<uJLSc™Jl j^p 4-jUIj <*JLjuJI <JlJla!I i J>\ y- x\ ■ 

.iij j*^J\ jlaLuJl ^ Jil OL5I Jj il j^UJl LLaJl ■ 

jL>t>i ^ c ^..Wll jU-lL ilJLo^/l Jl>-I y-o ivijjjtxJl oLLWjuJI j 

^ .iaiLaJl yoMill ^ JaiJLi iv?UJl oLLla^JI dJUu tjLo±U-Nl 

isLvi^L; .JaiJl ^jJlp iwJlWJI ^jIp (j jUJl ^jIp i_JlWJ| JjIJj jj tia-i>Jl 

J^J ^ y5l ciLSL "oJU^Jl jl^SlI Jl J l jr< ^L jUJl JiJ jU t^LJi Jl 
W a'. ll ki-L JUJI jj-'lj J^H lSj^^I CjLS'jJJI cjUIjJ U>-jj .JaiJl 

ji'yL;— jUJl oblJLal J jLj^—Nl jU t^jiuJlj ^ci>y\j yp L_w;_i^jJl yo 
.if-j^j <Lalu^Jl t3 j— Jl (J^f - ' Cy ' J^-J^ i;^>Jl ijjJl Jp L»L»I 
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tiilS' Jit; aJlpU ji£\ ^/ jL>- UJajo ^^SsJ 4jjJJa>i oJUJL>Jl oUUtlJl jj 
^ I jji ^pj^ ^1 ol jL>JI oJla ^-Jb^l (NGL) Jl~Jl L y-?^>\ 

.cJjl^-I U IS) i^JUJl 

jl*Jlj -lajDJ isj^j^ ijlj^J i— ilSCJI J*>\JC-^I Jbo tfrLj^l oJlA 
JaiJl ijl j^s ^j^s JaJ^- ^jO^A>- y_j*^> > J Wt. . . *»j . Jj j—Jl ^j-^ 

: yC J^-l ^ tiUij ' Lf; iiLcuJl <L<Ji*Jl oJU-UJl 

Jl>-! ^yi i_J jJJa^JI ^ylitJl JbJb»=J <ul ../? gj o jiij <LxljjJl oJlA ^jaIj 

ilTifl &Jlj ^JuJl 
.iaKil 5JLJJ jU ■ 
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(e-field) 

J^SLlj 4_aJjL> Jail] 1 £-1 jJ^Luj^ 4J™>^ otlliJ ( _ 5 Jlp iJL»^L<JI JbJLldl ■ 
Jl J-vaj Jj-«-P J-*" J)~-W_Jl jU> ^aJ 4jL«j<J| <sL<J| olilflj i j~~>J ■ 

.jj* 4000 Jl 

. JL»JLJ| i_.Wall Js>L>i J LXo <wJ->ij Oil oLLk^- J^-l oULSj ■ 

.(^jULSlII jUJlj JaiJl jAWJl i. ^ tJJ&Jl JaiJl 
.5~Jl Jlp jlj«Jlj rWa'.ll oLLf jUI i»_jLji>sJ oUUj ■ 

Vl olWL^/l jyo" oUlSJ ■ 

o.La Jjs S_>jL>Jl 4_;-pLwv2-1I oljj W : ll , W i^>lji dUi-S' 

.1 g s^a <yJbj o^/U^<Jl 

LUJLil jl SI 

Jj LfJujJ>OJ ioL/a^S^/l <Lp-Lj| ^ ^\ jJ-^L^^Li iLli ^U-jr yg ll jvJUJl ijl 

JlWJl 

, 1 LoiUJl <jMiJl .>jJj_*Jl J*Ai^ ^5"^ol j^J-^ ^^^-^j-* 5 JIjj^j SjJLixJlj 
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oljJLioJlj Jpl jJaJl dJ-LoJ <LpL_v2-!I jl ^J—^ j-> J-^iJ j-Ua-o-Jl oULiJl 

^3 L^**jL-*jI IjJ-^ lS^J"* 4-ww*-*lJl 4_^>L«AJ ^j^Lo-jJ C ^ j_£J>cJl oj_A £_Px_^J 

jv-LxJ ^ o-U-L~a Sbl jj^J jl j-S^j jj-"^' o- 1 -* jl '—■j 

iiliJl (_g j jJa_« ^j-u I j^>JL™« LJjLxJ UsLiL> {_yyi ( _5- > '^™*' ^J-^J ' 

^1 j>c^m\ oMjUw iS^M "^'U c iiS\>i ^1 j^i^^ jL>t>i J^J^ 

jjuy ivl>Jl 4~Sj->Jl L^SLJl ioJaJ^I JU^i ^ i-^L-^l j»jJu«Jl jv^i ■ 

Joj-^J JU^» ^ jl ^1 jJ^l^^I ^--^J jL>^a ^ 4j^-j>JI oLULlJI 

Ju>-I ^ ^~Jl L*jL5l Jc^" <_s* Ic-UyaJl i j-f>J jJb>Jl jv-PjJl ■ 

.oJbJl>Jl ^jjab^jl ijl y> ^y> oiLiu^^l o ^JlLo 



.2004 (.UJ 3J.UJI SjUiJI JJi ol j^-l Jjjjj ^ 1^- aUJ! o">LU 
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jj oJl IJlA JjLa Jij .^i-j^jl ^LiJl jj-kxJl jL^P^I jj^Jo -ii-Vl ^ t luLJl 
^Jl (Brent) SiJucuJl -LlAJI JiCiJl j^&j . ES _ 1 JiCiJl ^ ULj 

.(jJjJliiJl JaiJl 7-I ji^-l kX*S- J*>1>- 



1 

i 



3 



80 
70 
60 
50 
40 
30 
20 
10 
CI 



C0;>e ^ -v\Si 

WHO i^SIji* i^UJi 

2030 r ui v^lji 




0 1000 2000 



3000 4000 S0O0 6000 
FOR jji^jt j^uji 
Ml J»-jVi 



^iUa^l y^Jl iJ^Jb SJaiJl Jjl 



. (IEA) iJ j «lkJ! iJLSj : : jXaII 
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J^J j! JSLiJl ^ .J-^ Jia LT^I IjMji 25 ^1 20 ^ jl.S!I 
oliM^I ^J! <_pj^ 1>^J J 30 ''^ tJu ^l ^j^ 9 jL*~-S/l 

^^lyJl ( _ 5 Jlp J^iJl iiiS' t_Ju«Jj t S^iSL j^L^Nli tjUJl i-^jJL 

,j j>-^\ J-«^l oUUjj Jl~<Jl ^y^^JsJl jUJl ^j-laj <LL>^- iJL>c^j .ioUaxSNl 
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IEA Jl J j> Jl AillaJl ilJu.1 J ^ Jl jj-Jl *bt JUJI j JaiJl j^-o 

oJla Jp c~*-*^-l JiSj . 0 jiJl 11* ^ J j^l c-iyaJl JtAi»- Ji^~J JL*Jl J>\j 

ojjij IEA Jl dUS Lo_j <U j_aL>Jl iiLkJl Jjl j— oL^Iji 3JLp 0 jJajJl 

4_i_hj>^<jl ^oLo-Jl j! J-a jv-P jJLjj .i^ljj Jji ^ 4_aJLk^-™<JI cbJLxJuJl j^x-^Jl 

*liL^-xl ^j-^l—l J^vJLl ( _ ? ; -J <ul*Jl < g'Lygl jl t 4jll^>t_<l Jpl jjs> j»Jl>cX~J 

.^h^lj ^1 oLUpj ^L^/l £_LjI <y JiO ipLvJl J>~, 

: i™Jj J^l j& i5*>\j IjljS' £^>y j*-pJl oLaL>j| jujjJ 

J j» j-* lo-S' <UL>Jl ol _y™Jl J">\i>- IEA Jl oIp 1— aixi^ J <wi 

.2 _ Oj 1 _ 0 ,^151131 

ipl_LvaU (j-^Sj-Jl (_gJL>eJl j_A UlA : vJLS" J^-i-< 4-L*j-« ijlj^i ■ 

olSj-i LgJJujj (_jJl 5JL>_*Jl ^j,h a->J oJUJjJl i JjL^xJl j^X. jJLa JlSLIj 

oJLp . .ij t (_g ^_«_*J| \ '■ ./? \ \ j» c 4_wiL>Jl ^j^-JLxJl ol ^™Jl 4 . W a 1 

<Lg-k ./? II 5 j j-s^ j-^-jj - 5—o V_S_3 1 oljivJ jJLxJI J JlpLSijI ( %^< ^Jl t j-^w?l 
^y^- J^-ij t^jJ^^I M^./vkJl)) oLpLvaJl (j-o jj-iiloJl iL-iJJ ijiL^- Jil 
A^pLvaJl JjjJl ^xj^l Jliol i>^jj c <u_Jj c^SjJl ^jij .IEA Jl Jji ^ 
^ aJl>^<JI iLiUJl (5j-i!l jv-pjJ ipjj-L<Jl i^j-Jl t^Ul JjjJl 

i_jL-iJl ^ . ■/? .,(?->c^<Jl iJLp jl j^ll l>J_<i ^-v»l t Jji 

4_J^- [ij\jCJ> JJLp ojL^i jviUaj JbjjJl j^Jjyj .4jill>c>i oLw-Jl>- t j_a 
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.sl-JOs^M jj-^^ lo-~"l>- il) j^L^i j^Jl . ./? ./? ->ijujl t j>s I—sis' iJLp i ojJGj i j -l>- 

. IEA Jl Jji J SiUaJl aIJL^L-I ^ ^aS/I jUJlj JaiJl J 

OJLoJ^t-l JJj .j-Sl -X>o cJ\$ 5JjJL>- J J-^*" v^J^" if" J jJi>cJl 

t dJJi .iwiUJl if-LwaJl ol»l>Jl 

.oLsi> oJlA iL-ljJ iolpj j^JJ iLo<l 4j*>\j iSLft 

jUJlj Jaiill oLJ- ^Js\ jZSli c~^>Jl <LpI'. olS jl L*j • 
U ISI iJ&yA* ^jLj ^1 i>-L>o ^liJl jjiaJl (Ja-^ jls ' j^^l ^JbJl 

.L^™aj ^^yviLJl ^-Ltj^fl oLaL>J| ^Jlp J j ./?>Jl lojl 

^ ( _ s Jlc- 0 ^ ■*» jJl <Jjij<_a LiJj_p I j^jl™^ jJ-^j ijLijJl j»JJjJ jl ^ • 

oJjJl>- CjVjVju Cj j-ilJl LJlS J^iJj (^yJa^J i-Lg-S' L-Lxi UjJiJ jl tj-ojJl 

l»j*>l«Jl cJ jJl ^J> jj^"'" i)jJik<Jl i™o jJl oUUJl jl; i;L^i Jl>- y ^ 1*5 

.£jjJL«Jl ^>LoJ ^ l^J JaJai^ l^S t <L>-lio 5JbJL>Jl olilJu^ll ,j^2j<j Jj<j>cJ 
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rf >iOF.CDj J j 




0 100 200 300 400 500 600 700 800 



2030 _ 2003 c ^y^ 1 j 1 ^ 1 jUii-l »S\ji ol>L>l : (2 _ 0) JSLUl 

. WEO-2004, IEA : jJUall 



ju*_> Js\ LJUj t jUi^-l ^Jl UAj! ^UJl jj-kdl ^L^j • 

UJl j 

JjLgJl ^yJLJl jjJajJl ,_^2j<-i jL> J.sL>sJ j! ^j£~*-s_ i <*JLJL>tJl ,t— ij-Lk-oJI 
^^--SLlI (iLftj^l jl5 ol_j^™Jl J">U»- jLi-ilj iai-'Jl ipLvf ^ .jlaLiJI 

. jjWtII •^o Lkj! Ijji (jJ^I *jl ^jSvo^Jl yj 
iplw> ty^*^' jj kill jl j^j^I J^l ^yi isj j-iJl JLjS'lj jLi dJJJJ 

. IEA Jl J ji ilJml jUwi Jjfl {jA (J ~J _Jl k_JlkuJl j j£^> jUJl J JaxJl 

i^L-iVlj ii^wJLjJI) jUJlj b a : 1 1 <LpLw^5 ^-^i <_r^ J^oJlJLJ 

IJL* jU ^JaJLj .jl j^juxL Jj> t oUUJl y* ^5 ^JLp ^jIp (JJLJlj 

.iaJLiuJl oUULjI ya SJLaj J^SJ ^jL-sx^oJl jjJaJl ^ULJ i jLxS\JI 

Ljlp jl VI 
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.^^jJuiu-^Jl ilJLaNl jLa-si' ^J^J <.^~JiJs\ 

1 JLs>- 4 W ; .U jLi-Jlj 4 ,, la a'. Il ipb_vaJl jL ^^yiLJl j^Jal Jij .jjJLMJl 

oUUj ^jlf- ^-^ojJl ic-LvaJl ^jJlpLjJ ^jjJaJlj lI^JI (_J ji J^>_*jj ,lsi j Jl^Ij 

i«j dULftj .2030 j»b<Jl JJi ipLyaJl ^ j^L-l ^^JJ lS^J-* i->i ^-=r 

^~J<j ^jjj Oil ^jJl jJ| CjUliJl JbJb»o jv4^= k—Jlia jJj . Ua>JJ L**olj Nl>t^ 

jl5 jijia^\j ki^Jl oljUJ^-l jJL^ jli t jiSlI ^ c^l5 JJiiSlI 

L«-;jj .|»^JI ,__5^ lSjW^ y"l l5' '<_*** J^-*~J ' ^t~V^ (•-'J • <_ > ^ a ' 
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jUJlj Ja^l Jp vJUaJl 

olj-ii-"! Ajjji jj-a^j . jyjJl IJla ^ L<JLp isLkJl .>IjOjJ jb^^j 
4^j_;j oLL- j SJuJl?- islis jjj 4JI 2004 <»l*J 4-^Jl*Jl isLiaJl Jb-jLL~-a 
JSUI) aIp ixJl ^ 1.6 .kiJl Jlp l-JlUI jLijl ^>ju™- 

.(1 - 1 

i^UJl abji~.j .(2 _ 1 J^JJI) 2030 (»U ^ t JiS/l ^ t JJLJl ol^J 
jUJl j»liL.j ^Jl ^ 2,3 J-L^ JiLL, ^"^JsJl jUJl 

^] iojL^ oLL. Jz J^-l y 2004 (.U i^JUJl J^—« ol ^..^1 
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1970 1980 1990 2000 2010 2020 2030 



IEA Jl yjit* J > Jj> iSLkJU iUJl ^Jiyi : (1 _ 1) J5^JI 

. WEO-2004, IEA IjJUal! 




. WEO-2004, IEA : jJuall 
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.(4 _ 1 JSLiJl) iwij^ll 5 jJLill ii jiJuJl 

^Ja^ C~>o JL>- ^jj j! ^jS^j ^Jij^ JJ-^-^- 1 ^ J" j-**-*^ oL^*5' J^>c^J 

.2000 j»L<JJ i-Js^-a ^jj- jJ j_w>Jl ^_™<Jl ij_w& oJJLjl ol^jJLijJl ^jjb 

la la >^a j-gJaJ ^jjJl t 4-*-«^>^JI oUULlS^I ^LjVI oLjl p-^fl ^yi^Juj 

i ^jlJlaJ (_5JlJlaJ W ,/? <Jl (1) ijjJ '. ./> Il) .(5 _ 1 JJLlJI) 



H. H. Rogner, «An Assessment of World Hydrocarbon Resources, » Annual Reviews of Energy ( 1 ) 
and Environment, vol. 22 (1997), pp. 217-262; World Energy Assessment, <http://www.undp.org/seed/ 
eap/activities/wea/drafls-frame.html > ; SAUNER (Sustainability and the Use of Non-Renewable 
Resources), Summary Final Report, ENV4-CT97-0692, November 2000, <http://www.bath.ac.uk/ 
"hssam/sauner > ; David L. Greene, Janet L. Hopson and Li Jia. Running Out of and Into Oil: Analyzing 
Global Oil Depletion and Transition Through 2050, ORNL/TM- 2003/259, <http://cta.ornl.gov/cta/ 
Publications/pdf/ORNL_TM_2003_259.pdf>; Alexei V. Milkov, «Global Estimates of Hydrate- 
Bound Gas in Marine Sediments: How Much is Really out There?» Earth-Science Reviews: vol. 66, issues 
3-4 (2004), pp. 183-197; IEA WEO (IEA (International Energy Agency): World Energy Outlook: 2001 
Insights (Paris: OECD/IEA, 2001), and World Energy Outlook (2004). 
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Ua£ { yJ- Sj^w JUU : (3 _ 1) JSLiJ! 



IjLp jl Uaij J^J- L»o j^J 5~>j~-j 0UJ9 : (4 _ 1) JiLLl! 

40 




^UJI J jjtjZjjJ^)) : (5 _ 1) J£iJ! 



iL^& J-JLj£ ^gi j-iiil dJJj iajjJLl ( J_JLl*J.1 ^\ jjitj^-Vl oLlLiJ o'L-ji ^ JuJlSjJI 



JmJI ■ 

J—" j J-J4 3,3 L^w« c ^JuJlaj JajiJ J^jj oLj^-JLijj 8 ^1 7 <L»j • 

(2) * fr "* 

jUJl ■ 

^bj} -Up (_$iJl ^-a o j^iwaJl <L*>^J| i (NGL) ^yt-JaJl jUJl Jjl ftij^' J-°-~> (2) 
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^yg.-Wll jUJJ oUkjjii oJIp -^-^j .(^ykjij J^j-; ^^-^ OjJj^ 0,5) L^?-boJ ^3 

.Li*i axJI ^ 70 Jly '^J^ N jl 

1,5 j\ t^J-JLLJl ^ jLi-ll j-« jJ^> j^-JLj^J 250 JiVl • 

J^xis t^ptl—wo jVt- i jUL_«Jl j*->«-j 4JLJ3) aJ J^_« ^iLSLa jj_JbjJ 
j! Ll*_v=> -^>-j-^ jl ^j-Sv^kJ L_oJLp JLoJot>j jvjj^J ij^-j j»JLp t j_a jJLij .(jL*Jl 
jUJl 0 Wai J^j-> j^^ 1 j_^y 0,01 (Jlj^ ^1 Jij .dUS ^jl*_si>l i5*>U 

^ jy^u> jUJl j-. (^-.JCo jJLo jjAijj 10000000 j 1000 j-j L> • 

t ^ r SsJj ■j-^-S' J^di-> oLojJLJl Ojlioj .( ( _ s la-4j J^j-! Ls^^-* ^ J-^y 60000 j 
.^jlJuLJI jliJl ijl y ^ j^£-> j-^l L^* ->jl j-<Jl jl j»L«- J^Sdiu <4-Lp J-ii«Jl 



t l ^J~JjLjl jbVJlj iajjjL) ,Sj./?Ljl i_4j y6 ^jlc- <3Lijl -k>- Ji ^ 

cA-^sjj t Lo^iJ j .4j_lJl«jJI j-^f- cjL)j-)j^jjJ . g ll ^j—SLp ( _ 5 -1-p 

^ JJL-Jl ol_>tJ^I ^j-P 4_iJcLix_a oLjLaJ <t-^-LJj k_JJaJL> ^j-jj^jjJL-Jt 

i^ijycJl IJla jJLj dUS .^JLiiJl ^J«j 5 j^ss^Js\ <JL>Jl oLtL^^I 

./>i jl ^jS^i-oJl t 4jtJb»cJl (_jSj -(j-^j^l ^j-*-" J ^-^"^ j-^ 

API <dU! j! tJaiJl AiliS" Jlp 

Ji! iJUj *J ^Ul JaiJl JS tVtJ ti^JjfA^ JaiJl iJUj) 

.^JLJLij LkiJ (g/cm 3 0.934 ^ ^1 iiLLSUl jl ^1) API 20 ^ 
IJla dlLkJ Lq-Jj . jl jWall oL/ ^jj ' t j-~ a j-^~Jlj J^iil Jail! I idUi J^-1jj 
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^ ^lJI API iJUj 20 oli JaJjJl ^Ijj! (J a*_ ; .^LiJ)fl 

(jjJl JaiJl 01 j jj^Lx-J tJaiJl Ju>- jjJ ^jJlp jjjj-l *lj^>- j-^HJ 
0>Ljl_aJ ^Jl 4-^-L>Jl jji k-fljJI ^^jJaLjL^I 1? » ./>j ojl <\j»-jJ_) JjJjJL; 
4j>cJLj<^i 1.1 ,g ^ JajjJ ^IlIs-o Lojj jj-S^-ij .Ij^-J_4j 1 W aj 4_>-jjJJl ^z? ■ a><J 

... ll ^jJlp jiJLJl <u5Lo_> ls^ 5 " '"^ ^"J"^ la ... il ^jJlp 4wsL>- 

. . .. 1 1 Jl 

i kiJUi t^JLlij j^J- Lkij J^-i-; ^laa'Jl J aJaJl j^-i 

J ■/? all ^ dUS J jiil J^w»1_4j iSl_JSj .iLLJl i_4jjLjcJ| £_« jv^>^J_> 

oULiu jv^eJiJl 4j>JLj<ji ^ j^lJLqJI 1? a. ll ^ JJs clU-iS' ^-Jooj .tlJLiJl 
J— ~J oU1_4j J *>Vj>- jLvJl JJjlJLqJI k-djJlj t (CTL) jv->uiJl J^™~j 
Ljj^^l bjij j»U>Jl jIjaJI j Lo iiVf-j .^^xA^j j^i- t(GTL) JUJI 

.^LJl j 

( *_ s i> j-L! La_Ja ^JLJlaJ j-yf- jU<Jl jl k-flJU I jLjLpLj <LSj_waVl ^y^-jJ^-j^Jl 

lij ijJ-JLij oU j->jS jjJ ; g ll j j-Snjj . 0 W i: 1 1 ( _ s isLjL^*>U jj j_w>Jl 

IjJls^o jlSj CjUj (_g^X>o jl frUJI (j ^Wa'. ll JaL^-^/l ol^ 

IJla .4jJLJiiJ j j^o oiUjj^i'jjJL^Jl oU tdJLJj j~s- JL>JI jl5 lij Lolj 
oULcJl LoJb j»j*>l^j i <jl t ^j^- jJ j-^f- ^L^l 4J i_ijjjcJl ^0 ^yJl 
.5-»IjJl!| oJl^J (j-^JjJl j»U^a^I -k>^ ^1 4jjlla^JI 

jUJl 

. Jaiil 1 i™JL JL>JI jji L»5 t^jJ^^/l ^jjfc ^-ijjLcJl t)J 

oLLwoJl UlAp '. 4_™J ^Jl ^IjJ^Ij .(^JlJlaj IjLp oLJaLi^^l 

t (_sLo_«> V I jv^i ol a.W. iLs^ ji JLp j jiiu ( _ s iJl (CBM) 
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j i«Ju.LaJl jUJl»j K^^iiJl jUJl» y J5 ^Ijjl dUA^ ( ^SC*j 



oLisL^^I jU I Jiij .iJU>Jl oUliJl j»lJLkx^L LjJL^Lo j j^-- itL-^ 

L^-l yk^l j! jLjlpI ^j-Ss-o-j oLjj-jj^'jjJL^ «4-L>j^>^<JI»j ((SjlS'j-oJI)) 

S.sJL>^Jl Jaill 1 4~«J5 Jala La^jJIU j^-oj Ll» oL^SJl jU LJu-pj 

d5L* diii 



(3) 



<http://www.otcnet.org/2005/presentation/index. : ^Js ">LL« b il i JU-I ^LiJl J^-l (3) 
html > . 



44 




. SPE/WPC/AAPG (2000) : jJUall 



jlj .(8 _ 1 JSLiJl) iSjLJl oljj„Jl ^ k>- yk^^Jl oL^SOl j! ^jJl 

JiLlJl ^ .y'jy^ ^ -^>JI J^L^I U!j .(8 _ 1) JiClJl J> oS^Jl 

.(9 _ 1) 
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i™JL jlSj_JI JsLi^l Jjb^= jl .(2004 j.U J jUJl y> ^ 
<lJLjl<>JI ol^i^Jl iJL«- <u-j oL^L™^ ( _^ a -*-J J^Jl (_£^i~Jl ^lij^M 
4i~< 40 ,_5 ji~Jl ^j^-j IJl&j .j> _j_Jl jj& 1*5 ( _ 5 i ?c — < ^jIsLj^^I jl j1~^L; jr^^J 

.jUJJ L< 60j JaillJ Lj jJj 

i_i JULJI jjJajJl jlj t 4jL^J j Li jmSL~z~*> oJ^S jl jLxpI 

^jU^j^S'jjJL^JI jl jj ^i-l jlSjjj .oljjjjSjjJu^Jl ( j<o <u jJJa* oL^S (j-^Jj 

ojj^" j-^j-i 3~?"~"^ i ./? 11 

t <ULJL>Jl ■j-tS'l jl 2050 j»Lp ^J^j 0*i\ (j-* 3jJLl<Jl oUi jjJl ^jl jjJj 
J-^J Jj k .ijV I (jj-i dLjl <U b'. < ^J^- (_£jJi5l!l JailJl jL *1 5JU- JJjCo 

^^2-*-; ->jJJ .<LoUjJl OljJ— - j-JLxJl (J*>U>- 1 g ; il J .p 4_ll jl tOJjJJl ^jjj 

ijJLiiJl ^i- oUjj^jjJL^I jU cdU.i£ y^] jl5 lil U> <bl ^jJljLi^JI 

.<Ll j-JLa 4jllSo V$S>-\ j>C^u\ ^jS^o-oJl ^j^s Jjt>iJU^ ijliJl jlj to j£j 0 Ji jZa 

ojji <us j jSiu* ci>-^' cJijJl ^ c~~J i Z^Ji j]\ ill^^l jU t dUi £-« 
£AK ^^—o ^ jl t_^jj) ojJcu^Jl iiLSCl j t^JLiiJl kali I ^IsjJ 

o ji jJLa L^Jjt>-j ^jJLJ^j oUj->j5jj J_Jk ^wjj ^ CO2) Jl jLf- oUbcJl 

4li^i^/l j j^c^mj .<LjJ_JJLJI oLJ jjj^jjJL^JI ^ ^1 jjki^^/l o^/jboi oiLj j! 
^1 ^ U^-Sfl 0I& jl .5iLkJJ ilUiJl l_^LSCJI dJUJ5 

(jjJl jj^Jl ^ji oUj-j^jjJ ; g 1l J^>^ oiJL><JL<Jl islkJlj! tojJJlj i jv-^iJl 

.jNl <loj; 



Ji^-M .(J.UJ! Sjji LUJl ikaJl Jl S jLi">U Uj^p aJJ^l_j nJaiJ! S ^JJwii! (4) 
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0 200 400 600 800 1 000 1 200 1 400 

J (NGL) JiJil ,_^JaJl jUJl ^ ^feLs^l j >UM iai^l : (7 _ 1) J£iJ! 

2003 »U 

. WEO-2004, IEA -,j±A\ 




ja$\ J,Lu jSJU JaiJl JsL^l j>; : (8 _ 1) JSLiJ! 



. WEO-2004, IEA IjJUall 
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2004 jiU/^UJi g»m > Jj'vi 

. WEO-2004, IEA ijJUall 

.(10 _ 1) JSldl \lJ. dJLLj ^ (_5 ji-i j 5^ oLX J jjJl j jisLJl 

iaJ_Jl 05j_JI ^Lj^/I jji^ j! (10 _ 1) JiLlJl jjwa-; 

i (jljjJlj tjljjj : 4 ; la J*^l i3j-J OPEC jlJLL 4_/> b'. j Aj-jj ^JLJlaJI 

jL^VI Jj^j >jj ^yi (j—^jj J^-^~-; ^JJ-^-S' t_gJi-JuLJl jUJl J-j-jjj 

_ l) J^SLlJl J J_v2>l UkS' C ijijjl-^. Jlj C C jl^jjj lJ)->L-Jl ^jjLJj— «Jl 

.(9 

*L5l jl™^>Jl l*JLi-l t_->o ^yJl 4a 3 oil JjiI jj<JI £j-^>j 4-«*>LJlj 

oL< jiJl (j^Lal jj-" oli j-j^jjU . g II oL*5 ^1 ji^^Vi oljl ^iil iL><Jl 

jl ^J_^ 2004 j»UJ 4-^JL«Jl iSUaJl Juil^a til j^iJL-l <jjj* jjjIV- jls t ULgJ 
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ilJ^I ^ iL»Jl 43 
.(11-1 Ji^jJl) 2004 »U iuJl 25 j c2030 »U J jl>o 




. WEO-2004, IEA ijJUall 



M 




0-1 , ■ r-l . ■ 1 

1970 1980 P9C 2000 20)0 208C 2030 



. WEO-2004, IEA IjJUall 
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<dijj JailJL jL>cjNI jv-j JLii t^jil jJ«-?Jl <_SjL~~j j 1 -^ t — 

5jL>J jls t dUi .iw«Jlp LgJ j5 ^ jiSl ^-^r^ ^c^i »jL>^ c-ilSj 

4^™i ( j™jULs ^il^Xil ^^mJ| (V> J ' J jJa^J tjjJkljJl C^SjJl t 4~oJlxJl jUJl 

SjJLaJI JjJ-*j iLJIjj -Lfjjjlj "LS^^^! iJoiS^J\ oL^jJl ^JLliJl 
J^-i us^" ° I j->^J jLiJl J^ijj t J jJ»l c-wjjUI is j la j- JL<J 

JovaJJl ^ ./? W jjj .(12 _ 1 J^SLiJl) j-aI jj| c~S jJl 4_<>^ij_<Jl ^jj^Jl 




2003 f UJ JL^I i»UJ j JaiJl JiJb" : (12 _ 1) JSLU! 

. WEO-2004, IEA : jJUall 



uUwjI £y> Ujb jUJlj kill I £&l <lLJu-i ^ j ^Jaj^i ^jJlf-liJl I ^JiS jl 
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J^ij (exxon mobil) J^j-» jj-~Ss->J 45 jJ> Jjl« : j jJl oLS" j-iJl ■ 

.^Jl . . . (total) JLj jjj (BP) j» jJj ^ ^j-ij (shell) 

olS jl oULidl j! t (jj^JL Jj-L*^ L» 4_«_g_<Jl oIjLoJjux^I iajL>t^JL 

j~S J^-io ijLiJl jjW" (_g oLS'j-iJl oJla ^s-Sij 
4 ./? • >^a jJwsi r^ J ? tJ " J L> <W5Li>- oLS^Ji : 4.La."-,,.ciJl oLS'j-iJl ■ 

iJ-jLisL^?-^ I jj! (_yLc- j! SjJj>c>j <Uljj<j>- J^lsb^J ( _ ? Lc ^ y i j^Jw^ a^>jLJL«_i 

olS^JJl oJla j j5o L» LJU-j .SjJw' "LilS oJU-li ^^jIp jLj^-NL) J^>-*jj .iJa-iJl 
oLS^-JLil oJlaj .aj^jj^m 4_JLa oIjlsLp L^J jJ ^jjULa ijLiJlj 1? a ". i I 

J yu>- ojLp jjJjj <LSsJL<j <LjJaj oLSj-j. ! ^j^ivJl ijl j^jl ^^isJLo ■ 

l £ J £S\ ijlj-Jl j-CJU J^jj XdiL~£Jl) PEMEX (%j>3) PDVSA 

LJU~ 4_Jl_vaJl <L>-JLJI 'j-L^I l jfiL. 3 ) ^5-L-^) ijlj_a-LJ JLaVl ^-Lj-t OjIjJ ^jJJ 
( j_a i-^jLlJ .(<wL^sJl OLS'jjijI |_gjJ JLftLiJ «Lo_^oJ| ^,(7 . a-a^lll O^J-X-aj 

oJUJL>- 0UL4J ( _ 5 J<- , L; I jjjixj j! (_gj^ixJl jjl j^>Jl jiCJLa J^o-J t < g-aJl e-LLix-^'yi 
t j^j aX<J| 70 ^Jl y>- ^jj— ■» oLS" jJLJl oJla ^j^Jj .L^J ^jjJa^s j^ ^j^o ^iS'l 
^ 90 y p\ Jls> oLS"^! oJLa j JaiJJ ^JUJl iiM^^/l 

oLS'j-iJl jj-jLuJ 4jLiu~«Jl oLS'j-iJl ,j^2j<-i *>Lla .LJjj 2 W . ,t i j j5o «uJs jJl 

j_lsLj>c_a ^j-^ <_M^ u~° ^ ' Lj&j*>Lj ^jLp- ^_jjl_^_a 4_o_al_.,v_->Jl J^ - ^ 
ISjJi j\ 5->oj^Jl (statoil) JjjI oLu- iST j-i (_gjJ JL>JI j> L*5 tjU±L^Nl 
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JL>J| 1*5 t4»*>LJl -JbjjJ ^i-l^J LgJ \ j! t i>^JUl (petronas) ( __ r oLjj J ij 
dLo^a-J—- ^i^j CNPC XSjJ. JJl. L^JUJl il^^JL^^/l Jji oLS"^ 
olij-iJl oJla jl .iwijJl i> Jc^Jl JajiJl iS' j-i j tij^vaJl ONGC j\ (sinopec) 

4 lg -"Ij-; ^Lii olS^JJl <L-L^< Lol <L_ol>- Jil jl Sjj ^iSl ^jLLa 

.<>Jb~ JlP ^jULqJI J ol_oLrf22il ^ ^^1 .>|j»Nl ia*>L- 

ijl j_«Jl jjjJaJ 4_^Sw>Lj.> ^jJLL^ <L*ljjJl oJlA ^j-a 4jlJ~*>\Jl J j ■/? c ll J 

ll 4^<k5\Jl i jI*_ju>iI <uSL_«LjjJl oJla (J-^H j-" ^Ua«JI ^j^Soj .5JjJI>cJI 

e-Loj ' jj-P k_~JLuJl ! Lo J^*" ^Jj| i) jJ-k-oJl JLJI ^1 jj 4-Jj^/l 

*Jl .,1? a t \i a 1 o*>\JLj tiw^jLil) JlaJI t 4-^JL*_«Jlj ^-LJ^/I oLij^i 'jLj^I 
^LiiJ <Lio ^ lj~S' l*J-=r JUJl ^1 jJ <LJl j-iJl 0 jJLlI ( j^j>Li>ol Jjujj . LNG) 
^ 60 jl JloJLswJI jj-o-s ' j*-lL*-ll J y>- I 0-^-* *— aJ^-^j U>_jj . jjjj^jjJ . g ll 

c^lj^i air 

^Jj Ajijj<— Jl ^3 J^jjj J^SJ Jl?-Ij j^J^ ^j-" jj^l jj-* ^jl^r^J ' 1-™-° ^ -i^ 1 ixl* 

J^LJl SJLJ oij^-j^jl i-JCvaJI jJsLuJl ^ J^»j-; J^J Olj^/ji 10 ^» 

Jlxj j^iX^oJl ^^Jl JLJI J-jLp Jj^- 1 -^! Lo oiU-j .^JIo-JLJI k_JaiJl jiab-aj 

^jJlp L^jojLi^ iSj^ ^LS' i_™-Jl I-Jl^Jj .^iS"! jl ol j^-^ 
JUJl yoJl jl5 jJ ^ 'L5^l Ij^ji 20 J\y~ JaiJl jl ^L-l 

oLS jJlJl jv^wajj .^^jJlxjiJI JLoj^jJL j»L^iiJ jjj>Jl jjJJ<— Xoj Oj^Am 
<lJIjjjJI ^j-«woJI 4-^-LpxJI oLS" ^ oLJij-a ^j^Jj 4_«^-LL^Jl 
IjjJ JbjjJlj iaJjJl ^Lki IJ^Aj .jIjVI ^ 4jjJlLuJ| oLJu-xJl jv-laj^j 

(R&D) vi^Jl 

oJCj\ oU j j^o j .^gj-SvJl jUJlj la a', ll olSj-i ^0 i_JlS' t j^- t oJUJL>Jl 

jjAJtj jl i^Iju^I jv-^aLLo-; Jl^^I LisLU jJ:?! SOjI ^Jl 4_J jjJl jUJlj 
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4JL4J ollsLiJ ^J>\j ja V^S t UAj! t j~™jj t j_J_pli 4_jJ» jJl k-axl I olSj^i 
ol£ j-i j-o yaj j .iJuJI^Jl (petrobras) ^1 j-jj^ ^ j-i (_g jJ iL^jJl oL<Jl JaiJ 

. jvJLxJl frU>o! J y>- ^LjJl J^J iiUtJl Jb jj olj^j>cJl ^yC^Afij 4™J ^Jl iajjjl 

ijliJl jty&j jl ^ JUi J^-L) dll-iS jjw^^l 4~L>^<Jl ol5 jyjbL-jj 

.(IFB2005) jUJlj JsiJl <L~h* Jlc\ oUIJLj jLcl, L. y_jl=s}\j 

<J>jA j^j- 5 0^*^! "'jA^-J ixt^. Cxi p-M ZJ^si ^' ij^-o-o^l 



500 



400 • 



5 



•5 200 
,J 100 H 



I R&D 

funding 



i i i i i i i i i i i 
1990 1992 I9W 1996 1996 2000 2002 



jUJl j iaiJl ^j^ajj d^cJl J* £&>M UJL. JpI ^ : (13 _ 1) 

. IEA J-a LgJU^C^I J IEA JjJ> ^j-a ia-Uil jJj\JcS\ jLSLil ^^Jjkl^ (. IEA Ola jLcd SJj^li ^j-a 

.(13 _ 1) JSdJl ^ IEA Jl 

^bo^/l iLJu- 4 _^JLs^l ^ jUJlj Jail! I jjjlsjj ^jIp (jLaJNl £j>-l jJ 

^1 _/Jl I 
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t ^jjyJlj c jLLJlj t LJ y j c iJiiSj iLj|y«*<l yj tJoj-»Jl IJla Jkjjs-o ^y^* 
jv^-bjl j»-£0 Jj>-I y= ^y \S\Jh\ (1)1 ^yi*-; c5^J .3-L>^uJl CjLNjJIj 

( Vl>tIL<JI jUjjJl LoJiJb^j jLUlj LJ y j^juj . jUdlj la a'. II ys yJs jJl 

. jUJl j ajcj\ jijh'j il~>**}\ y j~£ J^SvJLi jl j^tU-J yJJl 

olSyLil (_5jJ ^jjiaJlj tl~>t-Jl ^JlS- 5j~S\Jl oljUj^i^l ^Jo yx^jl yi 

oLaL>ol 14 _ 1 J^SLiJl ^cwi^jj .<uy„ Jl La^jjIU J*>1>- yi 4 a: ./? <Jl (_g j-SsJl 



,15 



luUl jLwl ^ l^JJilxJ oLj^*-~ jJI J ">L>- 1£jIjL>±l~. <l ^j-^Jl iuLJl 
'Ua^Lx^I JLo^-^/I ^Jks- ySyJL yj-=~l y-^jj-* oQ»LiJ ^31 4j-yJL 4 ./? i-k^oJl 
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1990 1992 1994 1996 1998 2000 2002 2004 

y_^kJl j <±~*Jl ^ ^1 olS" ^1 Jl^l : (14 _ 1) J£iJ! 

. (Schlumberger, 1992) : J_5 y i>- yS jiUaj ^ 



i^JLuJl ^y *>lta c 4™iLj ttJuAil aJLoJ^I JLiJ l^Jl -XJLoo Jj-lsbwoJl yi iJb^ 
4_«Jj>tJl oLS'yi C- qU>- tig':. ^li yi .S.>J_>c_«Jl oLJaLj^^l ^Ijjl (j-<2-*-> ,y 

yJaJj .jj j kJl j c-^x-Jl ^y jLoJl^NI ^y 4-^sljj^ ^l^L^I cjL yu*^s ^-J-*^ 
^jjW:I|j c~^Jl ^jIp (JjlaJ^M jl Q^vi^j 14 _ lj 13 _ 1 yJi^LiJl yo <UjULa 
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4 a .i jJLoJl OILS' j-JLJJ j-jjJaJl!lj i^_>t_Jl oLoJ»L~a ( j-ol_^3 •/> \\ SjJt 

(EUROGIF) jUJlj Jaiill ^iJbJ (^Jc^. £o^>o Ljjj! ^ tS^J^Ij 

oL? jJJl oJla j»JLiJj . jUJlj JaiJ I ipLvf i^JJ^j ilJU^ is jJ> 2500 ^iS! 
^Jujj j^ji 50 Jjij J-^J J^-^ y 250000 ^iS! 

Lj jJJ aLp JJs ( _ r S'^wi! j^ji (^jLJua ^jjJajJlj c~^Jl LgJLiJj j*-*^ 
^ 25 ^1^- j! LJl j_j£> j! ^jSU-Jl ^yj . (Marquette, 2004) 

■a_jjs jj| la i '. 1 I oLS j^Si ^y*-J> ol jL»JL1~jN I ^j-f- iaLnJl oLj jJu<-oJl jl Lo-ij 

jJi .iLijNL; oIju oIjLoJjl^^ I oJla jl Ju-ij i-o^-^Jl jJljJLlI jli iiLJii 

t j_a <c_oJ 1 90 jl ^>-j-«Jl jj-o-s ' La t tiiJi .^yjjW'ilj c~>=-JJ J-S'lj- 0 
. IEA Jl Jji j» j]C jUJlj Jail! I ^LjI i™Ji~< L Js-\ ^ ^jJalllj lLo^JI 

jjjJaiJlj c~>^Jl jL>-ii^Nl ^LLkJl jl j-SLo-J olJu>Vlj ojl>JI 

^yjliiJl jaJLiiJl jL JjJuLLI 5 SjLJM oL« j^L>Jlj (_£ j-^SnJI Jaiill oLS ^-i j-*—^ 

. LJ J>V»S\ -jj) jS\ iolill Cj>\ jl*Jl Lkil jj^o Ji 

j-a t jLiJlj la a 1 1 ipLlv ^^L-aJL^oJl 4jLilJl j-^Lj ^iLLiL^I J^i 
^pljJaJl cJlS Jij .j»^Jl ^5!^ oljjJalL! ^jIp i^pUiJjl o^Jaj t _ ? SJJ jl t_~-LuJI 
jJaj jLJlj JailJl ^LoJ 4Jl~Jl~j ^y^l ^ 41~i 150 ^yil Jc^j 5JL*1x^J| 

jl j^jl^L i/jJiiuJl iiLSiJl jjio j .*LiJl jl ajJlJlaiJI jiL»_<Jl ^1 jjk^l ipLisf 
.UU- ^ys-jUJl c-LsAaJl ^jLliS'l oL^i 4„iJ cLLaj oL>oL it-livaJl cj<jj 

LjIj t <L> la ... ! I Lil j.lall A^s>- jj LjI j-Lp I ^1 ./> " Lo_J i_w*5ll!l jLS 

£ j>d <.5ii5Ci ioj— L^ oLLp J*>LW if=rj» iJ-*^ ^-^1 Jis j^/l 

JLoJK) 4_wvaj^l o^-^iJl ^.jjLj J*>Li^ oLLij— >'jS\ JJ la "j jLj^/I 4_>-J_o_j 
j jjjSjj J . g !l oLJaLl^l iS ^J^J ^wil!l a\s~ y ljL»> J^"^ jr^ ^"(J^' J^""^! 
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^kJl c~>J j. 5000 

J^vJ C~jL> ijJ^f- ijJb>o jA-Lj oULo ^jisJtJ <_s"-^ iJljJjJl ^j-™<jl J*}li- 




^J-£jS :(15_1) Ji^Jl 



Pennsylvania Historical and Museum Commission, Drake Well Museum, Titusville, PA, : i_« JJjJ 
United States: <http://www.drakewell.org> . 
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jli j VI La! -J^- Jji-x-a j-J-sj ^ j->=-<JL ^y>^j jJl>Ji\ jL? 

J^Juij ^JJa-a 5jLi^>- (j-°!j ^j-^-dJ -Qjj W 7 a ojlji oIjLjUtlj (_5j^>tj j_aj>Jl 

t j_<j 1 g '■ . CoJ j jL~oJLj jv-S^>ijJl i j^Lo_oJl jj-^J .jji>=Jl "WaJLa 0->o jLLa^l 
t JjXj jlj lOl jJl^S S^JLp ^J>- (_5^-3l J" 45 *" (_5^i lS- 5 J-*^ J- 4 *" (V s 'I /'j^ 

i»_«Jli>o N Jj«j ^jS- jv^L>o oj^>-! J*>L>- t j^s Jj<— iwo-U ^jjLj-^jJl j_<JI t j^- 
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aUuVl >JI Ji Jj^l ^ : (17 _ 1) JiLUl 



3^-5 1_jL^ tjb^l oJLp J-o-f- (^yJ^- j^*^' ^LS 
^\y>-\ iiJb <uy>sJl (jjlo-t-Vl L^j«ilj^ Ja.-./7 ( _ 5 is- Sjili j j5o 
t j_a <u«-^lj o jb'.a J^o^>cj 4^>jLj<J| «u>^>r .,h 1 1 <LJL>Jl oLiJLoJl jj \-*£ 

.jLft 3000 J} ji c-iij oLluJl 

t j_a 4JLLi_a 4_iLl_>- j»jJjL™J L^Jli tj^l La! .oLj-j^SjjJL^JJ . . W ll (jjjjJl 
jUSfl ^Slj-a ^iOJ (« t _ ? kiJl ^L^l ^U^o))) Sj^kuJl Jj^j^&I SlSb>~Jl 

(_g jJL™« j,^^ jL^/l oJl^I oL^LS ^j^i oLa jJm^Jl ^j^j iij-^-S' cjL^S' 

58 





59 



<uL>^< (_jLo-p! J-^^ ijJoJ>\ JUJLoJu ^yiUaJl ^LiJl jaJLiJl 



j luSs^kjj . tail! I j ./> P ^jL^j 



dJLadl (j^j .(20 _ 1 JiwJl) 2000 j»Lp ^ jUAll JaiJl 
j-i-S'l <JuL<i! ^^a^jilj i_s .IJl» kjaJJ I j*-JjI SLj- JL>JL«J ^ L~JSj Ijji 



600 



400 



200 - 

.Li 



1986 



"i r 



2000- 




1975 



•935 



1995 



200S 



2015 



J^l^l ciVT 1 JU-iJl ja J iJlUl J-JaJ ^Jts : (20 _ 1) J£iJl 
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JauLJl ^LljJ 4—i IJL-j |_gJJl J-^J-Jl I t«Ja_a_Jl <sjjS» 4_JL~a OjJj 
IJla ^iJL^Jl jl .Jjl>JI j oLuiSn <j-a l^rcr 5, ' JjLP ' ffH ijr^ 1 -*-^ 

^3 laij ojji 5 oLtJ JL43 .JJL^«Jl o Jl^J <Lljl e-UapJ j> (jj J'. ./? Il 

J^j. ^-i ^ ^j^-jJ^^Jl <.(M. K. Hubbert) o^ys .i] .j> Ju~Jl J^_p 

^3 1? a', ll "JJ-^- 1 ^ ^ jLIl t "US^—a^l ^y>- jj j_^>Jl ^™aJl 

__ r £Sl LuJu<J t ,1a ll ^ Jjj^Jl i_/LiiSl L>_i <ul .i^JLJJ J^aiVl 
Jail) 1 4~«J5 j}U t dUi .^U>Jl oNjju ojIjjIj t 

i Ll>1xSv>i I? a. ll jv-1sj<-« j Uu_P ^jjL^-3 t^ijil ^3 SijJbt^i 

Jj-x_a jj (_gl t Ljw \y\ 5-JUi>J oLJaLj^l i_»LiiS'l jjo/I I-La Jo<j>c--><j 

jl _yuJl jj-oj t <JLslx<Jl oJla liL*xplj . J^i— ^ o-^j-^" oliLl^Sl ^L>*j 

^ji ^ji^JI t _ ? ^> i ^<jLS' j g la : . .. 8 (j-^J-ll O-4-J^JjI jJ k-ajJ I 2L*J» 

.(21 _ 1) JSLUl 
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exp(-Z>(M 0 )) 

G(t)= 

(l+exp(-Z>(z-z 0 )) 2 

J^-«-J QtotJ t i-Jl ^ k_illSC«Jl JajLil i r o-S' J I ^~iJ Q(t) jl >^-~>- 

. Wa'.ll ojji J>1»j t 0 j t j^jL; bj t^^j^l ^ We'll 4~oJs J^>j>t>i 

.(22 _ 1) JSLUl i^^SlI SJb-^Jl oLN jJl 




t 1 1 r 



i 1 r 



ii^u. 5 ^uji . i'--.<.i i 
Si" 35 jjji ^jya 



^ N <^ N ^ ^ f f x 4* ^ f / 

48 ZA& SJLpd.1 oLV ^ 4*-bjJj LjiJl JaiJl oliLiiS'l : (22 _ 1) JXiJl 

. (Laherrere, 2003) y> jiL Ip-lil JLpI : jJUall 



oULo ^^y^^t^o-i ^>*^j ^Ixi^n oUL_i c-jL^sj S_JLSn_oJ aJlJas- jl 
(22 _ 1 JuSLlJl ^ 1*5 35) j^-Uli <JsL~-j cJiiiil JJ tJUuS'Nl 

J-^ UT^^J^ (J^-*~J (J" 0- *"^ Jjlj— >l 4jjJj>- *i JJ ^SCo-iJ .J^-o-a J-* 
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jJl 3^1 dlL" 

?LJU JaiJl £lslj JlP 

4JULJI » . ..." ?oJL^5' ^iLoJ ^ iiULJl 4^jU>jl^ (_gJJl jj-i-Jl j-* L« _ 

^ Jijj j! ^kuJj <. j ii^Ju (Qtot) ^ ji^-^MJ JjL«JI -kiJl i~o5 ^^—^j 

y>^J (20 _ 1) J£JJI ^ J 11*5 

.iaJLiuJl <UUJl ol j-jUI JaidJ 4jtk>t>i 

(http:// ^Jj.* L^-Jup ^jLtVl (j-S^H U-> ii-L*-^Jl ^W-!-^ 1 

6) jL«-!lj JajlsJl ib>t^ J iL>-b>Jl 0L1 .bll ^ j! www.peakoil.net) ASPO 

(2005 jJjj/^IjjJ^. 13j 2005 ^yjb\^ 
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pbuULcuJl jUJlj U ft ill 



j-J> ijlj-.Jl ibjJ j! ^-^1 <u! jJj t2030 j»Lp ^MiJl 




1971 1980 1990 



2010 2020 



2030 



f^' iJ ij^ji Ojz^l 



« J.UJ1 kiJl ^1 : (1 _ 2) JiLiJ! 

. WEO-2004, IEA ijJUall 
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Jlp ^ JaiJl ol5 ^ J^o"j .(2 _ 2 JSLiJQ 2010 »U ^ ijl^Jl ^ 

t 4_jJ_JJLlJ| ijlj-oJJ ^^JL^oJl ^j—j^Jl jj-^Jl jj .4_£jLijLa ojjiaLa oljL™^ 

^JaiJl tiL^I oLJl) 1>J _^S"I jJsL. J! Jlij^l ^J! i™JL ^S/l dDiSj 




Qj^.~S\ *L5 ^J^3 4s>- jJLlT H2S ^jv^-jj-L^gJl Cj j-S" jLp 0 '^aS j^P (- 5" AJ 



^yj .2000 j»U- ^ "uS^-w^Vl ^ys-jJj-^Jl £t-™«Jl <C_^b j^jjiJ LL-la t^jLaJ 

1000 i^yu 2030j 2003 ^ JaiJJ L^l ^1 jU 2004 

J^Sv-JLJI jj-^ajj .L^>-ljLjj (_g y>- 1 ^ ■ .. s 1 4_wo_S\Jl ' j-; 

.ioliJl ^ 25 Jl J=>-l ^ ilJuo^l 



66 




IjJUb Jlr g| y^^J JjLaJ! ^jlJUJI JjjJI JaiJl : (3 _ 2) JJLiJl 



L» JjJji -J Ji j .2000 j"UJJ 4_S'^'yi l _^ r ji g—ll ii-js ^ jy= oi ^lij"^ .(11 J} jJ'../?1l jt!) 

.2003 »Uj (iuSj-.Sl ^jJj-Ll 



^l-JLi^—L i ^JlJuLJI jUJl i jlj-J L4JLW. I jL$Jl (4 _ 2) JSLiJl (j^jjy 
jUJl oLv? Jujj>o jJj .(3 _ 2) J^SLjJl J 1*5 t -uULa i_j jJLol 

i_j4J1 JkSvJ ^Wa'i J^j-; J^LS^ 1 6,25 ljL?u t (JaJlJ J—*^ J^^^ (j-^ 

^Ljj— Jl iLs^J^I : j ^ . " 5 W : < jji ll* *j ^ II JLLij .t_o<-S-wa 

^JUJl l-JlLJI iJLu .(MENA) LLy! JL-i/Ja^jSfl Jj^Jl iik^j tJ^LJl 
iJLl .^Jai! J~*^ jyLSL. jLL 600 JI y~ 2030j 2003 ^ ^ ^51 _^Jl 

jUx^Jl j jUJl JJLi jU ( _ r ^l>Jl J./?aJl J (_g UkSj . kill I oliaL^I 

J oi J j-vai J l j_oJLJ-i-Jl jUJIj It a Jl 4j>JL*_a O jjj- -Lai t <L> jJJa^JI 
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jULj IjOa* Jl^ JSiL> ^1 ^~-}U J-UJI ^jlJLUI JjaJI jUJl : (4 _ 2) J£iJ! 

J^Ji ls*^ 



. IEA J_Lst j i Cedigaz oliL i USGS oULo Je UU^pI 



JsLx^^l ^j^j 3j-^-S' 4_™Jj U>^>wi l-JlSj-a LlsLx^-l JjjJl ^j-a iJLt- kiUcUkj 

o^-L*_« ^Uj L^'UULjl^M jl.S/1 Jjji* jJu>Jl jLjl^MI ^^jJI 

(Jj jja t j-P JLa^l 5j . a L^jIJjLp i j^™p^J JjL>oj I Lj Jj>- IjLxip-l JjjJl oJLA 
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Jjl« JjjJl oJla ,j^aj<-; jls tSJLcJl oL*L>Jl ^ii^j ^ Lg-il jv-pjJl ( _ s 1p 

^j^s (_jjL ^Jl iJLiJl oljjJaxJl ji^l 4W.ti 3Jb>c^<JI CjIjLo^/Ij 4j.5jj<_™!| 



o^Jjcu jL^lj iJiVl jL*>U 5jijj<^Jl jiColjl 4J5 jJLJ ^j^Jl ^iJjk^x^l iiiaVl 
. (Saleri, 2004) «JaiJl JsL^L ( _ f s<aSS/l ^Ldl ^ ^ ^Ij^Jl 

jJL>Jl 1 g : c- 4LLLki_a (Lw-J jl tJjlj-xJl cjljjl) l£j-=~I Jj-> JIj-j^j 

& \ jiS JjJlJI JS aJc^j o\ Cj^hj -Vteto WS^I JLJI j! ^LJl 

J! abj^ 2030 ^ j^l ^ -k-jS/l Jj^Jl ^ dLjS JaiJl ^! j! 2004 
Jb>Jl t j-<> i_gJJl JojJl ^jjL™ Jl ^ iLx^tf j oLLLJl ^i-l ( _ ? Lo 

.Ja-xj^l (j jjJl cLLjI Jji ^Jlp iU^pNl j» 

^jJlp JiLL>JJ 4_^Lwj! ^JLjl~< oLLLJl LgjjJa^ j ^jj^-a i5l ^JLil jl 
JS\ J^li; Jj-apJI j^-ojj .oj— L jjU<Jl j IEA Jl J joJ j|Ju)fl ia*>L- 
i^^jJl /jji LJjjil jL>_j. illaj^jj k^. jMl ijj-JJl ^ji ( _ 5 JlJLl™qJI ilJui^fl j-p 
j! ^SU^Jl yj .2005 j»l*J i-JUJl 5SUaJl JJis~«o tj|j«ii-»l i>jj.> aJl^JI 
tjL^I JJlj— Jl cJ\£ y>- JLvsj ^jJlp c 4 SW; <J| IJL* ^ t4jJl^>t^Jl SjJLiJl 
ii tdJLiU 4^>_^i ^jlji JLlaj .Jl;^^™^! ^ ^ISj/l ^jjLaiJl jjJajJl 

L™-j » la. 1 \^J> ail] I ^j>i^vj ^LAkS ob oUaLx^lj ^Sla'.o II jl 

1 jL^I iJL>^= iJLP j»lJLk^L JmSfl Jjj-Is ^1 jjk^-^l SiLjJ iijU^: 

i_il j^- ^ e-LaJl Lg-J jj-A^o iiLij ^^Aj t ((oLwoJJ ^1; . >«-aJl j-ojJl» J">Lp- ^ 

J.SL] AJuaLi t (j-^-I j 1 4 L, W i ^Ji o jJ Jj ./? tJJ 0 W a : ll ^jJaLj^Nl 

((4™<>jij| ^vilj^Jl)) j-o-i j»Jj^-~> tdJUi ^* ( _ r »So<Jl ^jJlp . ( _JaiJl ( _JaL^Nl 

iib^ jU J5 JsU>J SI tj^ J j jJI ^-iS ^ ^jlIaJI 

4 I? ■ *j| j_j la a'. U L»j L*_) L^3^ ^j-o-va_) I c 1 ..^ Lg_v2-*_) Sy9 L^j 4-o 
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. ■/?!! SJL>Jl <u_JjJl JL>i>j ^3 tJuiia ^jlxjj jga. U Ly ^ L>-Lxjjj *LJl 

4_™JSj oils Jo c a ~a°> Jjl Jl ^lljjj ^jJLaJ oLJ i j~-!l J~-*-> * 

^^jJl iijjis ^ i— t ±SIia i^jJaiJl ^^Li^^l ^ LL«i J liU is ^j<^J 
SS^>- jU oJU-liuJl jLMl ^ ,_L-LS -5 -A*- ^>-ji LoJip ij .oLxJJ t _ > jg : -> I ^Jl 
^oLoJ SiP jjj Jil ^ys _ji iSllAj c S.5jJj>^ j j5o 1 _ 5 JaiiJl ^^JaL^^I ^ Jjl j^Jl 
5jL- _^J> o"U-LL> ^Jl LL^I <_pjj l)I y> al iJLgJ j^jj .^Wa-.ll ^Li^Nl 
oLJ»Lj^>-^/ Li jjijCo IJlaj .^J j^f- "W 1 -' ^-^^ ^-Ijii L»jlip 

oLpJ ./>" °jjL ki->il y \ g ■ i J-^>tj jl S-jLJjj^SvJI 

Lo ^ ((j-l^^jl £-1 ^>tlw*^n» jJajl) .J-Swill jj-ol^J ^ 4j>wilj 

4j<_^i j_o SJiJllo jL>_P JLj J^- ^ o-^-S' 0 j-aUs JL>jJo- JjjJ 

jli tjU S-Lp ^jJlp J-i^>Jl IJL* *IjJL>-I y jv-pjJl ^Jlp . (Mijnssen, 2003) 
jJfllo JbJl>J ^ (_jLo-Vl ^yJl Oil SJLSCil __^J <L~~^Ljl ^xJl SJI y> ol< jJm^j 
Jij . lail!l ^ ^jAJ Lo jjL>tIl! oL_«Ju Slil!l ^Lp IjL™o cL>Jb~l U oLp J ./? ill 

jv-aL- Lo t jJaLi«Jl oJ_A £_o L^jJaLiJ <_r^ J^-~*-i J^y\ j-"-^ 
^ Lyi^j ,_LwOj-; 225000 y (7^^' yj .JajUl ^Lill ^ j_ r ?-LLo ^LLiJl 
aUia^U ^,JlJI j! .2001 *Ip ^ L.^ J^, 95000 J>\ 1997 aU 
i^/l J^Lp ^ oiLj o jij 5Jb-L>- ^Jj oil ^j^s\ SlSL^Jl 

.SxJl ^3 50 y. p\ J\ SxJl ^3 

-ill) jl jj^- c—>tJ oULiJl oljjJaJ l_jLvsj ^ jj>- J_aJ 

^o Co jij t ( ^-Jl j^-p ~°j •iLo^l ^pLj ^Ij^jJl ^™<Jl <wL>-) " t j™>c_oJl 

.0L0 jJut>J (_yLp J j.,^?->Jl J^-l jj-o L> j ./?■>- ^Lvii^o <ulS\J iil j^JJ jLI jJiJ^ 



L^iiJ jjj .4j>w»LJl Jail! I J jls- y jjb L^oJLp jl .Ljji L&j^ai^i L^Jl 
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.l$J jwb jii 

Ja^-^uJl ^Ljj tSJLii j^SJ oSj^Jl ^D^l /^L^^l o^ju^ jl 



.oLJL>Jl Jip-I ^yi iiiS' ^^S"yi io^kviJl aJLjuJI ijlj^Jl 





1981^U,>jMtt^><f>U| 




_ Ul y 80 J_-J LlUl 


04^20 Li 


^-ui»_y ^^^^ 



r 

> 20 



30 



10 - 



1982 1984 1986 1988 1990 1992 1994 1996 



oLV ^1 .L. J UKi\ J £UJ! jJh : (5 _ 2) J£iJl 

J, J <uJLS\Jl ojji C-X^j 15 Jl ^ <uJiS\Jl ^ ilil 80 q& J,J *UUxJl c-JL<f _y 

.ad! ^ 20 

isLlaJl CU^iu 45j-i ! jJu^ail 
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25 JJ i™j^Jl JjL™<J| (_5-^J j j-SJ-~* to^-J^^I 4 W S: 
k-ajJl i jJj ^iLS' ilJuol yg 1 ^iLS' JL« ^Ij i_jju>- t-Ja-S 4_oUjJl 
j»U<JJ 4-^JL«Jl 5SLkll J~ai—< t_ilj-ii~<l Jjjji J L^Jl OjLil t^jji^^l 
ojjjJ ^j^^-^Jl j_>jL™Jl ^ yLL, t(_5 jj-l l+s? .(2004 j»U j 2003 

2004 fUU vJUJl oliaJI Jjfc -o til jJu-l 

0 j-SL—jj ■(jL-" j-; LS^.^! Ij^j-^ 29j 22 ^jl^xJ jl_*_«>>L ^_^?Ij J^SLjL) 
4_aJ_S' oJLS' lij 1? 5 s 4 1? . jjLa jL*-~jL 5j— ^ Jl <— >Jl>- 4 j-SL>_<Jl 

jUwiJ i 9LS" JlSsJLj 4 a->^ oLi j->j£jj J . g ll Jj^>oj JJLJlj ^LjNlj k_~JLxJI 

.JLJI ^xl _J jvJ*>U iji y> 

syrj ,_s^j .<LsJlSJ| iLijl jj^i JL>JJ ^LiJl j>JLiJl ^jJlp 5 jJL jJ> < 
SJliJl j»|JLk^-<Lj L_ftjj_»jJl (jJ j-» JLJI tJLS'j^Jl ^JoLj^^ I 

^L-Sll JLJI ^Ij jUi^l JiJ ^LJl ^ jU ciJb-Jl jUwSfLj iJb-Jl 
^Ip Jj^pJI ^ 015 U lilj .oU^SjjJl^I ^lykx^^ JL- <_jl 
ioLj J^-l jj-^ <J^-*~ J ^-J-^Jl (j/? ai- (_gjj^.,^ll t j_a j ^5Jvj JLJI ,j^lj 
IJL* _ r: ^ ; i^-ji ^1 (1 _ 2) JSLiJl J jii jJj .JLJI ^Ij 
jU±l^L jvi-Jb jJ lil 4-Pj-~; JL>JI ^Lj^l ^-1^,^-j .L*^-o 

.JUJl>- 

i^-JilJl iLLlS lg . J L™jj *>LiLp ^-^Jl ^ji Jlp jLLJl j»JJLJl jl? 

JjL« c oLj^.«-~JI j oLujL>jJl J j»JLiiU jLS' .jLJlj \> a Jl ^LJjj 

.^LuaJI J JCjUIjj _^JL" tiLiiS/l jLS/Ij jUjS/I ^tAJ ^IjJjJl ^Jl 
^LjNI tils' ^j,^ i> J iiLLJl jjjJ LojJJ c *>L^ c (5 _ 2) J^SJjJl ^^jyj 

.oJL>=xJl oLN jJl J J^LJl ilLi (_£ j^Jl 

Lg_j| SI t£_y^-LLi J^-ij i«JLiL<JI oLLiJl ^jyix^] 4_a_15Jl iJL<i t j^L>_<Jl 
tlJJi £-*J .if-LLvaJl oUaLLJ i Jl jjf ^2 oJUJLp S^Jw? CjL™>J ^la «J 

(i- 4-5JJI Jji>Jl oLliJj tiilSJl ivaij^ jLI :4jNL>^ lLjMj j~^>j jj^Li-i 
iLiiLji ij yr Jij .4j»w>LJl Jji>Jl J iLSLwaJl ALiLvaxiNl ^j-^jLaJjIj c field) 

.Ji-Sll J Jp Lp. J5 
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3 ^jX^ai\ 
UjL* ,jLi ^~Jl il^-^l Jjij ^-"Jj 

jJaLJlj .k^j^M J j-^l dJL^jl ^Lp j5T j^Jl t ^JipVI (jiLiJl ojjL L$j| 
.jUJlj JaiJl) jJb«Jl ilJ»J ^ I—^jj ^jLJ ' dDS LgJ \ ^"^1 

.kbit 

SSUaJl olj-iJ— I IJl=t 1^-*^ LkiJ LisL^I L—jj dJUuJ 

iJiSj-Jl ^L^l ^ jLL. 70 ^Jl J^aj t(2004 fbJJ ^JUJl 

ya iiJLSu-^Jl ^i- <L*_»>LiJl iJs ^jJl jisLuJl ^ c-iLl^SLJl 

jU-iJ JSLLj g^y\ ^ iJUJl SaLjJI oJil^j .2004j 1997 

y^ (_g^J-j L«JLo tj^JcJl 4-p 1 *. U <LJl>Jl 4_j_J| cJljLa 

(j j-AJl Jji La Jls- ^jJJ ^-t-^j IJlaj 1 IjljJi j»L«Jlj ^LkJl y^-pl Wall 

jl ^p t ^LpL* ./?ll ^jI 

"wljtLa <lLoLp o ji i. ^LloJI ii 1 (J-Sj olil_~<j i oJi_j«j oLJaLi^-l i jJlJI 
<tlo JJi ^3 y^^Jl yj . Ails' Jil <upLws oIj^j>Jj iJLo-p <• J^-~j 
^lij^/l ^-|Jcbl j iga'.ll ^p i_^ijJl ^ L~Jj Ijjj L-u jj jl ' 4™-L^.j 
s~ Zj> ". .,r> * <LJlS' aJiAS oli S_J^>c_a oULflJo \f-Ju t ojL«JI ^jj_^j«J| ^ 

L^j^ll o ^5L>Jl dJLUJ t(l J^aiJl) (9 _ 1) JSLLJl ^ J> js- Lx5 
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dUjLoJ LaJs .|_gJ_J_ijJl jLAJl ij\ j-a *>VjL<>_a l*j->- tiDjLoJ L^JI ySLa-aJl 

_ ( _ 5 -A-~J ^^-j-«Jl (j-^J — "JJ -(4 Jwa-4-il j-laJl t jLLw^jjJ . g llj 

i_5 ji j»Ujj&I kiH-iS -X>-jjj .jUJJ i^jjj^l Jj-^Jl 5~JcJ JjMl jJ-axJI 

.sL-jNl Jj^j L^jj ti j-i jl*Jl obl-i^L ->jyU jLUlj j;.,^?!! JJs ya 
. tj bu^j L^S" ^Jj l)L~*^-IjI5 (J^ 0 jl-*-^ 4j>&i^>J1 jjjl**Jl ^J?^ j~JI 

J^SLlj jUJl ^Lks ^jJlp (gazprom) ^j^j JLp 4^ jSl>Jl 55 ^JJl Jh : ..." 
t(novatek) dijli jJ Jj-a i^u^ 4JuLl™« ol5 ^-i jjj-; ^J^j 
f-taV 5jLj<JI olil™«Jl JJLJl jLSu^I ^s- a^o-^JI ^ ^jjj jli- IS jJ^ j^s^J 
5i*>L>jJl Jji>Jl yi n iUU- .i^J^Jl ^jLl*Jl J5 ^ jji 

t(urengoy) ^ jJ«_l>jjIj t ((medvezhye LwAj_JJLy> JJl* 4_LJiiJl Bj-Lx-aJl 
3JjJL>- JjJL>o L^JI-Ljl^I dLij ^jJlp tioL ^jjJl t(yamburg) '^j^mj 
jLJjjIj J^- J^JoU ya ("jj-; 3^ c^xSLaJ jJj .<JlJl«JI »l j-pVI ^y °jj ^ a 
^ 4_*_^ j_a oUbl>^ ^j-^Jl j;y>sJj .2003 j»Lp ^ £_^LiJl (zapolyar) 
(_;*>L<>^- j-jj— Jl (shtokman) jUki'j^j. j->jiaJ ^JloJ^^ s-lS^-i 
1.1a jLo±L^<l ^b^j jl ^Jj^Jl yoj . ( _ r JUjjL) jj>o ^ 

3ijJL>^ ( _ r v23^M ii ^ (Sakhalin) yJU^L* o^^rr J ji>J ^J-^' 

4^a» II «LwoJjJl IJLP Li i t-\ j~>=-Jl j-JlS\J| JlilxjJ . 4_j j-i-Jl 4jUll]| oL>ijl_«_<>J 

Uji^-I yo ^jill jU5ji»ij (yJU^Lx) J^LJl 4JL3 4jy>cJl oLisL^*>U 

ySCjj 0 j^^^aJl 4jLiJJ 'L-oJl j»l Jjn^-xNl jl t ijjj^^i jjjl iiliJl t L^jjj 

jliJl ^1 j>C^m\j oe-LiSvJl 0>b™»>ijJ 1-^" "tojiwi 4-jLSLiJ U-Llia Lj-Svj jl 

oJla 4JJ ySL>j i — «-5 Ulj - J^iJl j»LiaJ ^ dJJ JlS'j t j>- j^Jl J ji>Jl ^ 
4_jj jj W" <LoL5 j-^-S' J5s-1j JLoJj«j 4JU t jUkli^'yij 4JL41JI ^yj i>-L>Jl 
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1 .,h'\ *~J>"yw J^L-Jl ijLi <b j>^Js\ ^t\s ...\\ oLlLa) .<bj-l>Jl ol ^^JcJl j^-S"^l 




J is, 
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^yi c-iJucJl jj^Ujj .jji>Jl aJu-p J*>U>- iLolxJl ^ji>Jl 

^jlt-J .LjjLx* 0 jjl>tjl S-ULlN jjl>Jl 4_Ju^ <uL$J J jjr vaJL Jj ./> Ij <Ljjl*_«jl 





j_« C'-a." ' SJl S U ..Ij ■ (Jjjjl) >^a..L«.7.LI JaJaJt : (7 — 2) ^LSLiJl 



dlLkj La .( ^xJl f-bj ^ aL^ ji-l j»L»jNl (_g^>o) «<iJ^lj oL5»4-xJLi<Jl 
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^jJJ UuLol LJiS' b—ii b~-i 5 ^ji>Jl __ r ia3 ^yisbjjj <uJjj| ^ JhJu lJU 5 yi>*}\ 
Ullage jyS- ^ 20 iijlk^Jl 3 jjb>Jl jiia lij t ">\Jui t (6 _ 2 J^blJl) (jjL^Nl 
jL> jaJLiJj .jv^ 80 jjis- jia-5-; ^Ja—Jl ^jJlp t4jL>Jl oJlA <, ^_Jl IJLJ t^Lj^l 

t jji>Ji\ oUUu: JJuJj t ^jj>JJ iiUaJl ^ JJuxJl : Lgjja oLoL>oJ 5 jl=>-I jJI SbJiJl 

J^v j-"-^ Ajl^b^ jiS')!] ijj \i~ <Jl iiLilJl JLoJo<Jj .^ji>tJl <w£j (j^^ij 

ijl j^Jl J^-Uj .(7 _ 2) J^SLi o ^jb-Jl ^^-zsJ •> j-»li-»Jl jlSLJl ^ 

(e-field) Ljj^lSCJ^I Jj&M jt (i-field) LS'jJl J^&J-I oUl& 

(real- ( _ r <LJL>Jl _ ^yj-il oLJu_*j 1 ygjl Lf ^-^i oUULJl ^ ^---Ij tii^ 

JajiJl Jui^ oUUJ j\ t(SOFT) ^-ill Ja-a-'Jl J^j-- oUUjj! t time processes) 

^s'lSs^^A] a j_qJU~«J| iJI j^Ai ... \\ ^s- j\ jliNl ^3 J^J«-U oJ^->-lj O>L~>t/0 

t 5JL«j<^i <u^3j ^SL>_Li oL^L^iJl jjLiJ jv-Sl>cJl is ^i- ^i^i^Jl jj-^J-Jl 

jJLaJI ^ it-b^aJl ^ oULiJl oJla c~i3 jj Jij .jl ^oJU^L «lJuj<J| Jjl>Cj 

UJI 



.io ol^«lJl -il Jj^-I -^l^j^fl <1™L*. ( J^I ^ ^5 oiS'j-i 
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LJI 



j! ( j^>L>c_ji! 5jlp <LSjLJL«_i iJ™Jl™jlJI ( _ 5 -Lt' -LixJ 4jJ_Jlhj oLU-p j_oL>cJIj 




aL>l£il »l£)fl oUAiL Sjuj*. olJbu. : (8 _ 2) JSLiJI 
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jjJajJl J i>w»U J jJ>->- jt-lLo Jl JULxj*>U jl ^j>- j^J\ {jjt 

<>i*j>\j ijjjs- J oJUJLp oLij-a l ^iLo tU^< ^^l IJla Oj^L^j .^iliJl 

.iwLiJlj AjiLvalS^I I^jLj- ^jL^j Jj J jl jU-«Jl ^ J^LJl ilLS ^JjJ^j 

JJLju^ <uXj oLtL>t>i jj oUULill j tilJS ( j-o j <u^>j&l ^iS'lj 

JL^i J^j Ja ^-yp oJLoLoJl oL^>Jl j-> J^f' jr" {_y> ( j~So«Jl J^ Jl - <Cwol 

.C0 2 U ^jSlI ^-Lfc-Vl Jl. 

C~=»o ij^-j^jl *UJ| Ji< 1 ^la i'.W Js>L^~Nl J oijj-j^jl JjIj^JLi i^alxlmjl 
oJlA b a. ll ^LxJI 5_J 1 ^^j^-J .J Jjt-«_j jl b a'. II (j ji i j-«Jl jUJl jl t U a* )l 
Ja^Jl J*L^I JUJI j! *LJl ( yb- <u! .« JjVl» £_1 >^^L; 

4j>-Ij! j\ ji-lj— >i J--^ (j-^ Lv2ji 

0 j_A ^j^Q-^JJ (ol_)J j_$Lw^J t jlj>c_)J t C-LoJl 4_J j-oJ J-> O^l J_L>c_a) |j_^iL*-J 

j^>->o" jl & _^i>~Ji iij-Ji ji J jjJJ *y j .« jMtJi» ^1 y^^L 

.^^>JU~jJ| lag. 1 1 JSl <U*5' 

t ba*. Il JsLij~I oLL^> Jlp iL>JLP^L <■ J^-^; ^j^l ^J~* 

JaJ_Jl ^ Jj_Jl ^30-10 ^Jl JjSfl JaJjJl ^1 ^k^l jl jJL^. 

ixJl J 30 J>\ ixJl J 10 ^ i_L^u. <GU ^UJl ^ly^Ml Uj .i^j-Jl 
J 40 ^ ^\ yk^l t-JLksjj J> 50 _ 30 Jl ^*^Jl J^_) 

.LiLva^l jj^J jl (j^-o-J * J' tj^H 
J^lj^> tL^-ij^J tjUJl oLJaLj^^ jl .JaijJl Jl i^iJ^I _^1ji 

^1 ykx^l JU dilJJj tiuJl J 80 Jl izj\ J 70 ^ iJLJ JlpI £-1 
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Lfci ^1 jj^L^^I *LJJ £jjL?- 4 a . W i oijj^Jl oLJsLj^MI J^La 

j j-SvJo 0>l_JsLjLj~Ml b «-a ( _yi-Lj *- a ./> I jl lLL^>- ^jj j-x_«Jl t j_a 

35 ^1 JJ&I _jl cJs jJl ^ L*JIp JaiJl ^1 I Jjbta J ^ajj .^ilwSilil 

oLM jJl U ^ (9 _ 2) J^SLlJl ^ j-^ j-a^l IJu&j . iJ_<Jl ^ 

cJlS tVl« .iuil ^ 50 Jl jSfl J y^J>\ ^1 >^l Jjuw Jvaj 

_ 2) J^LiJl ^ UkS' ^1 jjiju-i^/l oLjwi i^Lij ^ (j^^ J^** 0 ** ^ * * •• ' ^tJj^^ 

Jj_l>Jl LjU ^» 45 Jl ^1 ^k^^l J-L*_« SiLj jJ^jj .(10 

c™J (5 _ 1) JSLiJl oU^j^jj-l^JJ ^IfJl ^1 y^-">0 isS'^S/l .yrjJj-^Jl 

jUjL^, ^jly>Jl £_l >^M/IjI C0 2 Jl ^ jl SI tciKJl JaiJl ^1 J*lJ\ 

oULidl oLJLS^.1 Lr iU i M JJ j <.3_Lp^uJI oLMjJI ^ JLs- 



9 




Ml oM-L^J iJu^Jl SaLjJI jU cdUi J^l l y 



■ ./> S" 1 «L»5'^ r wa > yi J-J j-J>Jl ^~~oJl jyjjJLj <ui3U_a 0^>- -^J ."U^ /oMl 

.11 (JjJJ^aJl ^ jiSl 



ilp iJ jil ojjk jIJlpMI (3) 



£jja <ul ^ .Ojj ydl pi ■ la wlL La IjiLj ^SJ t^- 

U J^lo L»*b i^jJl) oL5Cl! ^ ^J-vo^ll ka'.ll jjJI ;j_jj>T^il oLtL^-'yi JJ jb'." jl ^jjj-^iJl 
^ 1 g o la <_a 0 ji jA] oLJsmll .La_Ldj ^15*^1 aULiJJ A;JL=*-1 oL_-jLJ.l jL_«J-L JL^-Li jl ^SjJj Cy o~~^ 

"aSs>rS\.\ oLV jJl 
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3 

30 I i i i ■ i i i i i i i i i i 

/• f / / f # # 

fHJj& J ^J*^^ J" 1 * jj^ : (10_2) JiLUl 

^1 _^j>JJ L j. ; .a:...-il ^i_lgJl j-a AllL 50 Jl Jaj- 
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jj (JUJI j!) JaiJl ^ "o^^Jl *->j~rJl ^1 ^iWJl lJu» 

Jb»Jl y jl L oUUxll jij^u tS j>HJ -(11 - 2 J^SwJl) Jjo ^yk^-J 

.illxi iiLSo <t_>-LjJj Lj_J j-flaVl JUJL>cJj tJjL»^L<Jl Ja-iJl ^yi 

dlLkJ j! £j jL«Jl y / 4 ' > (( t j^>t^jl ka'. ll £-1 ^>tlwu|» ojLo oUUilil oJlA ^^^o-^-jj 
jU-j^I (^Lj Jlj^jJl jij^ 2 ^ -tj^LJl JJ-^JI islwij t4jjJb>Jl Oljj kill 

4 (jj-LLvaJl ^ j-s^jit-a J^SLij iLxj'yi (^Ljj ^jJIjJjjI ^c_^<Jl jjii jJ JJLl 

<UL jis ( j-o .,h"3j . <u Lii trials' j ^Svj c jU- l~J I aJ Li <L> j>^] I ( j^> L- J^SLLi t Lp 

AjlaLlI oJla j! dlilS c~i -li j j^Jl ^ J J^-~! J-^' lS 

.LiLvaJLsl AJUajLo j~S- iby^l <L-pl_>j ol> j-™«Jl jl JJj .4_~jLJ| 

<Lp jjJl oli iiiSLoJl iLjyVl ^-«-L;j ^-j-~<Jl iaJiiCJ ^-51 a-kJ Jj ^L>t^j 
.£~*lj jLlxjl cJ\$ ^.,,r>~.,» iJLiJl oJla oilS L IjJ 4^«jLJ| <_£ SjLo_<Jl 

jJijl) ... ll ^j-Lc- (electromagnetic) ^.^JaLwi-a j-f-^-ll ^-~<Jl 

jv-C- jJl iojjL>JuJI oUjj^Sjj J . g ll X>_X>d |JL>- iJLxJ Jpl jja (5 (jjJUwvaJl 

J a W ,V. ll ol5 j^lJl J-o-JUj .L™J aJut ll oLisLi^Ml ( _ 5 J^- j yaiaj Upl y 
cjLi*^ a5" i^y^^y 3 0j-*~^->| 3-L)-L>- ^^J^b-«-a ^^SsJl ^ .. v .oJl cjULaj ^j^Jaj 

JL>-j ^1 ^JLixJl J *>Vi»- i«j*>LJl iiULlJl Jlp dili Jail^ JLii .(6 ijjJ: .,^11) 

Lj J J^ii™<Jl ^j-o • g • U>_ij ?^.,>?'Jl <Ju^ ^™<Jl IJla ji_L™»i Jjs .(jL>^M 

jj Ja3l jJJl jl jjl iajLioJl oLa jla'.o) «uJ|j oL~>t^j C~»ij (_£ jj- Ijj 



JaiJ! ^1 j ijjUd.1 Jail! I ^1 J*^J\ Jj>-1 ^ W«;,ll A J*^*\ ^i.jUJ! (4) 

0 ^jiL .^UJ'yi t _^ J * J 1_>^"J Lite- *U ™J 0LaL-il (_£ ^3 1? '■ 1 1 ^j^o ^yLxil ^JzJ^~ (j- 0 ^iiSvil 

t ^j-l J,J «u*>jj L j t 1? a". ll ^1 ^>d*>il ^ l^pr O^J^l tj^*-' tJ! ^ ^^-^1 JajilJI ^1 js*£*jt\ 

.JsL^-^VJ 3J^j>- SjliJ jj^l *-j-^*"1 oLjUJI ^oiL-ul ^JSCjtj J^..,!..! U a'M ^\ 
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jjb^liaiJ! :(11_2) J£ill 

jkjH^ JUJl ^5 jJl) Lki (|_^ ^1 ijiVl ( _^ ! jjUi <C& ryli-l JJ JaiJl tJjjVU t >Ul j-ljl 

. (Yeten, 2002) ^ <t>-lil JUpI t S_Ui oLk*^ JJ J^l_j M t ^wi jxll li» 
. ji- j^JLi t (Fikri Kuchuk) J-LU ^5 ^5 j£j '. 4_a-Uj 



4 JjjJ^aJl 
aLuVl Jl^l 

j]\ CjI a.Wll ^j^j ijJL>Jl jj Lojj Jail jJ ^j-a <U jli'.a jal-bk^-iL 

dJJij l^yijMl jjisL-J J^jJl l_otSLa ^JaJLa <l_i J j ,/?t»J1 j^Jj ^JJl iUj^l 

^Ja-» <_sJ LP <lSL-i -i^l j-^Lj j-vaJl j J ./? <Jl dJL y>J Jjj jja 
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.£&)fl iJlj ^ L-L.1 Uj=r c~>^!j .(12 _ 2 j£iJl) oUsL^^O 

il^l jyj 

j^i ^lill (JjLxJI LoIj .j» 50 J-*! J^ws^LAj .,/->' I^jCoJ 4_JlS\_«Jl 

4J j~ju> 4_aJi_5vj ( J^-L~Jl 4JLJ Oj-^-S' 0>U_q-p jL>cjJ ^jS^ojj .l-L^ djilS' 

^iL i_ -j>o dJJi .1— 'jli <t W ■•'Ij-; iajl j-Ulj ^-J j-v2-Jl j-il ./? oJl 3-?^ >^-~~>- 
Jj>Jl .lalSv>ij ULa ^ j-^-S^Jl ^~~<Jl Jj<->^ Lo ' ^iJ-^d 4 — jL^I us^" J - ^ 




j-r 



(3D) jL*/VI Sjj^s : (12 _ 2) J£iJl 

^kJl 3000 J^p 
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5 (jjX^ai\ 

<L]L/2j} ^ J^i ^' <J L ~*-' lailil <_sJ^ (JJ^j^J (jJl j jjr sail t *LJIj 

iiLiJl oJl^j j»U>jiaNI 1?. .t'." (_s ' iill.5 ^-aj i UU- .^^ilj J^Lio LgiLJaj 
.4jLw«j<JI oLw«Jl oL^LJiJl ojji ! ^j-JLaLp ^j-o i jjLiJl 4 \? '"^j-j 

.k_J^-^/l ^>tJl £-15 l>u" |JL>- 4jL«_p C~~J Lg^SvJj i j>^i\ ^cJa-x c~>J 



6 JjJUwaJl 



.AC Jl 
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j j ./? SI oJ_A jli t-ki-Jl ^^Li^l If-jji -jL;Nl j^-; ^jj-^l 

^ ^iSl ajuzs J^w^LsJ jgW" <. Jwis! lolSd *>L>- ^3jJ jl jjS^o-j 

Ij^J 4-™J> ^Jl Jpl j-*Jl .^W ,., ll ^j.^ L^-J-f- J j ./? ->tJl (_g y>- ^jJl jj-vaJl 

JJLlj JJUJlS' LbjjJ ijliJl oJla jj L>_)j .^LoNl i jI j W ./>! jjJu diJi 

jj ./? ll j-a ^J^i (7^^' '^y^y l-$-°IJu>tl~*l 

(_5 j^>- Jij .^Pr W ... ll JljJjJl £C_™<J| 4 W ,*l JJ I^-Lp J ./? T>J ^jJl jLxjVl 

jj kill L^uLli jl ^i- t oL^JUiJl ^3 cJl^jI ( _ s Jl cjUULJI o-i^j j^JsjjJI 



j*-jj-4j SjLpJ ^ j^S j-jlj l^J ^li^l oJla ^i 4^lJjj 4JL4J j .7 (jj J '. ■/? II 

jlpj^/li L^UoJbl j^S^L^ij . jjj^SjJl^gJJ 0*11<J| j~S- pi a.WU <UjJL«J| J jJb»Jl 

. AS'j-a J5C*ij 

jj 1 <tJj J jw» jiJ <d_^j ^Jj i>-U>tj j^j t jjL>d«Jl kill I j^qJ La ISI 
^jLSs-jij l-Uj f* - ^ ^ j-^^-dJ t ^ o^^ 6 ' — w ~?~ i J^' <-)j-5Lj jl ( j-5s_ow^Jl 
j»U>Jjj jji>Jl Jj>-I ^yi 4jL«iCJl <ui Loj kJzjJ>Cj> iaisCll cJlS lil Jaii (jpL/?."il 
">li<>j t <LwJL>- y^- < ^-^\ jl ° j j-t _y jL;l J jj-jJl iolt-Jj t oJUJL>- jLI 
i>-U>o Lol t <tJj J jJ^jJI ojLc-Jj jJ j^Jl jjipxj aJLij jL>^jJ <_£ 

.(8 t3jJl^> ^1 jiaJl) J^LJl 4JL3 ivsUo tdUi y> JS\ ^1 



7 (3j»U-^aJl 

killl ^^jjaLl^l \*Jl^> jJ jLNl ^ oijj-LJl oI—jLaJI (_g t LjJjij 

Lj«JI Jl j-tj jjLa^s 5 jji^-" oL*<il_j " ojjj Lla (j-^j 

LJI 
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^bo^AJ iJtCl oIa j^JaJ .(jUJlj (.pUJIj tJaiJl) JjIj-JJ JL>J| 

^LJ Jjlji» j-* l5\Xs~ jlS^\ J^->Jl (>aJxJL^j .I^^-Ll;! jj ^^xJl 



jaJU- ^ jJl ( _ 5 Jlpj . h W' : " jsJliJ J j ./? ■>- <LoliJl ol jj_~Jl J*>U>- ^Jjjbj 

. JU>_^JI j>^S ( _ r >oj J Jl ^1 Well ^ *>lia tiLJj>Jl oULiJl jl^^JUxL cJjlWj 

iole- l-Ji^ ^-^-aj 'La i>-j^Jj <c<Jl 35 _i iijULi t<c_<Jl 

(Rogner, 1997; IJ^l^J\ jUJlj JaiJl oWJl.1 o^UJl jjL*-. ^ 

. Rogner, 2000; Greene, 2003; IEA-WEO-2004) 



8 JjjJL^aJl 

<C-*«>c-a (J j-*s?J j*jau 0"° CjIjLaj I ^""3"° 

^3 o^SvJl ^UXiJl oljjJaJl JL=>-I jlS JLSj .jjl^JuJl ,1a a'. II o 

o!ju jLNl i4_JLs^Mj 4i^»^_<Jl jLVl p^o-^j oL^a^jJIj oL^JLa^Jl 
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i?-L>Jl jji SjA iSj ^uJl 1? alii J jw» jJJ «i_ajj./?lll o jju>-)) j\ 5 jji>JJ 

Jl?-I t ^ r SLo_jj .<*_wp|JLLoJl k-ajJl J j-i?- L_al_u_a UaLU jj-SLj t«<LJC 

oJlA OjjJa Jij .(d Jl j->Jl SiJjCU)) I jXj C~>twlj Ia~~<j 4_JU L^-Jj iS^~' > 

C~ ~J 4jLjJaJl oJlA jl J .o L jUjo*JL)I ' i Jc_a i S Ji_gJl IJl^J 4JL4JI 

(_g JJl ^^-xJJ^Jl JLijdJ ijJb^ Jl>- jj N <bl jJLj <bl tj»|JL>d^Nl 4j<-xlj 

.(13 _ 2 JiCiJl) aJI J^jJl 
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Si ^aL> Sjj^I SJb-j : (14 _ 2) JiLill 

J j-^ jJu <UIj ^jL>JI J j-i-Jb <laJl5\JI jj <ui -by (jjJJl jJl ^ 
JiJl ^Jl S?-Uo SiliUl S^^^l SjJlJJLJI ybJl oLaXa JljjN ijMUVl ( _ s Jlp 
.JL>wJ| IJla ^i Lq^i Ijji <sJ j! VI tSJli yi>Jl Jji^Jb IjlJLo 

V-b 

> ' j-yl t— i jjsJuJI i ' J^- 1 ^! J^°~*~i ' y'^-'^ pJjSj LoJlS' ^aj<Jl <Wajto Jaj^jj 

.(14 _ 2 jXiJl) i_J j-Lk-Jl u-j- ill j>JLP jl 4_iJ J-SUj ^^J"-^- ^Jai li 
JjJ^Jb C~>^«-~- ( _ s l!l ilj-»Jl j»Jlp ^ oljjJaJl ^jJj <b«J~^> ^ J,.,? all i j-x-jj 
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oUUJ ilb^j .(15 _ 2 JSLiJl) ^UJl ^-lyk^Ml Juo S^^JwaJl o>waJl 
^Jdl ^Ji>dl ^ ciKJl J=iJl ^1 yk^M *J_^UI JiKJl jl .iJUJl iiKJl 

■ <Ja,a'.Jl *LpLygJJ ( _ r ™j J Jl 



olS t j^J jJI (JiJu '. oL^JLoJJl SjIju oLiLaj Sjlp OjjJs> JlaJ 

oUJljtxJI ^ oJUJLp ^jjjlj t^yijJaJl jUJl jl t C0 2 Jl jj-^ t <L>Ja^ aJlpU 
t tULotvi oLoU^il oULiJl oJla Jj> ^j-o ygil j t(10j 9 (jj J'. Il) <L_>jj5\~«Jl 

^^.Aj^Jl l_~_~Jl jl .jLfwJl IJL* ^ji *±Jj_>r_Jl , b «-a O-iijI Jjti JJJJJ 

jV |Jb>- o^~S j j^J iijJJa^Jl oL^>_£Jl jl 4JsL™j jjk 4jLj« ,/? II oLoL^iMJ 
^ looj .i_£bC»Jl JaiJl ^1 ^>tiwul il^AJ L§xL ^=rl>H LgJLS" oL>l™«Jl £-1 Ji 

. iJb- 4iKJl j _j5J jl dUS Jjf I 

JaiJl ^1 j>c^i {j^La^a CO2J oU j-Lr^jj-^-^ iy 

Ml .koJ ^ .LLjl JajLlL oljUdl oJlA 

iJb-JI 




9 JjjJL^aJl 

( . . . . CjI ji <■ <u>Ja-j <ul^-li ol j il j-0 

0 i Jl>- <_£ ys^Ii oLSjj- <l> b ... II 4_J_pIjsJ| oli jl j_<Jl jj 

.(iJaiiU ^>^») Ja^LJJ OJl jl ^LJI 0^ .-JLrj ((uLJJ ^>_») ^LJJ 
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^jjj .*Ljl ^ JS\ Jaij ( _ y Lp J j ./?^Jl ^ JLpL-JUx JsjjiJl ^jisL^I ^ 
^yUJl LfJ<i-> J-^-oj ^ JaiJl j-a A^o-SJl) .K^yLXoJl Jail] 1 ^-io 

Ulp tl^J^lj .^w>rW,..ll aJlpUJI oli ilj^Jl iJL aJL dJJJu cJj-aoj 

.JaiJl £l >JL-I 

L<^Jl cJiSUJl JsiJl ^1 oUU: J O^>o o^.^r! -JLSJ 

dJLJi 
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JaidJ *Ul o-ljl Juu oUL^. JbA\ JaiJl : (15 _ 2) JSLiJ! 



Jail] 1 ^1 ~^i\JcS jj-a^Jl <LL>_P ^ ^-jJ-a^Jl C0 2 jli- j>Jj^-^l JlaJ 

j Jjjt iLva^^l Luj j->Jl CO2 i^jIjcJI ^ji^k>cS i?-L>Jlj ^xJLxJl 
^>-l < _ 5 1p JaiJ I olSjJi J-va^J j! j^-oj *jl dUij ' C0 2 Jl ( _ f lp <<<LJi^>) aJAS 
.oL'UJMl j\ 1«->L~=~ J">U- ^lUl C0 2 Jl jU l^lJuki^/ 

jLc- e-l jJ^-l LLvi-9 jl j-*Jl ^j-" (j-^Jj .4-JloJ^>c_<j ijj ,/> 1 IJ->- jv-g-" IJlAj 

^ <ul ^fL&JuJl kill ( _ 5 Jlp ojLvs b j-i <L«Jj C0 2 Jl 

JL>JI j_a LqJj t C0 2 Jl jLp ,__5-^ o^r^-r^ ^-T j-i (3-I»Ls-«Jl 

j»|jL><JL^lj iwtfix^Jl Wa'.ll ^Ijjkl^il ^jjUL<J 4W .ti WWW Jb>- ^jj ^ AjLs t ^jj^Jl 

(Norway 4~>oj ^Jl JaijJl ^j^jJl<J <&Ju- i»j>-l ^ c~<>juJ^I jJ . C0 2 Jl j\J> 
■ki.Jl ^1 yk^-l iJUL- ^ C0 2 Jl ol_JL5^)/ pJLi^ CO 2 2005) 
. (7) iL-iJl oUUJl ^, ^JlpU Jit oils' diJij cJlLJI dUS ^ ciiSUJl 



il (Sleipner) jJ™JL- ^jjJUj> J^l>- ^ j jjj-SJl <l)j->- j *l ^ SJJlj ^jJU ^iJJi £>» (7) 
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I j>~y# p j-Jj^i) ^jZjj jj j^s> c-jJlpI c Jlo»Jjl y^J ^jUajj^Jl * ol>Jl 

J-i>- C0 2 Jl jli- j»|JLk^Lj cilSLJl -k-iJl ^\ jS^L^\ ^Ji\ 4j>- j-a £-j ^JLa 
4ij^L™<JI JaiJl J jJL>- sy> ialtS' ( _ 5 1pI dJUuJ SJl^uJl ^IjN jJl LsIj .j-L» 

♦j>wil L|_i -^"JJ (_5^l 4aW: <J| ( _ f «-J U-*^ ' 5_Lj 1 CO2 Jl jli- djl*_Jl j^l -a j 

^1 jjic^l 5iLj jjSLq-^JI <ul ^ ^IsV^j SJ^uJl jJl C0 2 Jl 

I4J ^\ OJb»Jl i^ljjJl C~vali^j .AXoJl ^ 15j 4X<J| ^ i™«J>- ^ JaiJl 
JaiJl ^1 J>C^J\ Xs\ju jJ^j jl jilo^Jl ^yi <bl oJL>=^JI oLN jJl ^ iiUaJl ojljj 

^3 jujl>JI J*L^/I JkiJl <y jLL. 43 C0 2 Jl jlp <»Ijl^-L ciKJl 

. (DoE C0 2 2005) U-Jb-j SJb^uJl oLN jJl ^ jJsL* 

jU c (IEA, CCS-2004) & j>H\ aJj-JI iiUJl SJIS, olj^J^ ooSI L5 
c-ilSCoJl JaijJl £-1 jJ^L^^l 4_al*Jl oULJaJJ 4_)jjUa_a 4 W ll 4_al*Jl oL-L-Jl 

j^J\ JJ ^ ip^w^Jl C0 2 Jl jl* otilxJl flJd-^l; C0 2 Jl jl* fl-Li^-l; 



C0 2 Jl jU (.iJui^L cilSCJl JaiJl ^1 yk^l ill; ^ r? ^J .2LLJL>Jl J> 
( _ 5 1p JbjJ __jlJI £3 ^Jj J jJLuJl C0 2 Jl JLp jLx-^I cJl5 lij iolvaiSI 
JLoJjyj t_«Jj>o jvjjiJl iJlA <. ^JaJL) 4 jJa /j^J- 5 20j i jJs> /jNji 10 £-jl 

^ IjLjlpI _ C0 2 Jl jU *l ^1 cJl5 lil t't&L. .(-kUl ^>L^-I Jlp 

^ll>«J bJLi t^jJa/j^ji 50 ^J^ cJu^sj jjj ^ J-° <_rH ojl .,>^ -^^j _ isUa oLL^i 
dJUJlS' jJaJl J^-oj k^>- -yja .(_} j-Jl iJaJcJ j j-jj-^ jil^ jl jU-^jl 

C0 2 Jl JLp *l ji^l ills' c-iojjkJ <*-L-~< j5 ciiSC<Jl la a; ll ^1 J>c^J\ 4JUJ 

jUJl j»|JU^—L; cJ-LSLoJl Ja_i_Jl ^1 jJ^S^\ iJLiJ j j_SO jl 

J ji>Jl ( j-~aj ^3 I ji j^La jUJl jj-S^J LiJLLP LajI j»U>J^A*>\J 5j^S>s jjj^jjJL^Jl 

oJ-^S ilU^ .(jj— Jl ^Jj aJlaJ i^>^j 4^jlj jl?- jJ ^ LiJLlpj t Ljji jl 

*■ "(8) > * 

3 j^H jl £-=rj-<Jl j-^J '^j^-vs io-J li ^l^j^l jj-^J 

W a', ll ^1 ^-»lj-; j»JL>c^™jj . C0 2 Jl jli- ^ Oj-^-S 1 oULx-Jl ^cJLL—x 

JUJj La tjvJLxJl (Jjj>- oJUJLp jj-SLal j j-)^_SjjJ . g ll jli- ^jJl>^ i__aJLSs_«Jl 



>l (8) 
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tLoJL) Lg_>t_0 i j_SLa_ij . jLiJJ J; y ji jSJ ^ LaJLLP W a 9 4_ol ./? " M j j-S\J 

j! (water and gas WAG) J^-^-; *L*j jLf- l j-2-= > - J*>^ ^ L»l tjj-L>^Jl 

16,2 J^Sv-lJl ^vi^JJ -Oj^-J J^-i jl jl^ /*L° k.l>n5' t^lj^a J*Ai- 

(microbial enhanced oil recovery Ljj^SLo cilSCJl JaiJl ^-l^j^Uxl ijliJ cjL^> j 
ijjJl JUwJI j_a |ju» jj-^L; jl J^>J^>^Jl t j_«j .10 J j J : ./? II MEOR) 



.ax<JI ^ ^y^JUJl ^-1 ji^-^l 5iLj ioj ^SL*Jl ciiSUl 



180 

150 



1 

'J» 1 20 
-J 30 



24 ^ WAG/JUJI A-i 




.mm 



...--■■lll^ 



II 




*P 

V V 



N dT / / ^ / / 



^jj ^1 ^ji JailLl 

.^>j ^ JUJI ii^y 43%JL>j Jl jjJUa^ ^ ( JUj^ O _^JO O jUJl 5~»S^ ilijj 
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10 JjjJUwaJl 

oLJaLj^^l ^3 4_o<_~ <L2j jJaj CjLj ^ajOl J»L>U J~aj>o iijUtj oI_JL5\_<j^i/ 1 

i^Ljkj .jLjNI j-a^ J*>U>- j-o i^luJl AjjJ^^L. L^jjjJ«J Jjjis 

^jh ul " ■ p j-iJ j! a" Lj^-JlSLJI < la «_a ^j-SLJj .jjLSi <Ll j g ... i (Jjjjjl ( _ 5 -Lp 

JaiJl £-1 yk^-^ oLLSJ Ji'L^ jjL>^ Ljj c-ilSLJl JaiJl ^1 yk^-l 
<bl jvi^ jj| ^jJ-Pj . «L> jJJa^JI o^^SvJl i jJb>Jl oL^So aJLLxjuJI (_g jj- jl i_aiSv^JI 

jiaLuJI O-ljl JJLlju ILLs^ t UjLJ I ( _ r lsLj^l ^ji ij\sJ*-e oliLkj jJaL-o 

.^jjL^Jl IJla J^>-! ^ j-*~Jl (j^ 0 <*-*-w2_<Jl ol j^Js jJs\ ^\JJ*JL^\ ^jis-o-oJl 

(_gjj>nj ^j^>- j g BJ (j! ^jSLoJ ( _5^-ll "U^-L^J 1 j-jLxJl ^jJl Ij-A (J ■ • W" ^-v^^JJ 



5iLj 2004 »U ^JUJI iSLkll J~a^> ^.jjaJ ^r^l ^.jLu~Jl 

^jjj 2002 j»Lp L»^j J-wo j jA* 20 ^ Ja-^j^l <_$ ^iJl ^ Jailll ^LoJ ^ io^wi 
ij t 4 a la : <J 1 ^ iJjjjSJl oLJaLj^^l J la ; ,»Jj .2030 j»Lp Lyi^j Jowa j jAjh 50 



95 



jiLj^j jiLx^Jl 1 g . a j W . ..." oLIsLip-NI j--^ 

<U^j^SvJl Iga'.ll ^^isLx^l j jj>w? jl t Jj"^! . tlliJU jl™- iolaJl ^ JL>- .<LjISLLj 
IgjLilS'l k_~x_v2-Jl jj-" o jJw> ^2->la jJLs l£ j~^*^J J^™ iJ ' > * a ^ j> ^ "JLxjI) 

((^SflB j! i oLUJL-Jl ^U5i^ ^S/l oL-LJJl jl aJIjJjJI oL*Li!L 

JjI j~J| iS y- ^Jis- jLp-^l ,__f^2j<j ^ ^jJj ^jlil (oilii j~f- Ajuij <U>- jj j^>- ol« jJLj) 

^JJI jjjS^I ojIjJI £&>fl 

sta U 4_^-LoNl ojJJLLJ 4j jJ W oJl oULajJl jjjJajJ ^L_a_aJl j j-SL^< 

.(^^L-l J^-ij IEA Jl Jji ^ y>- j^Jl) 

S <LoLv2i3l ^-4^ L^Jl j^^l IJla ^jA>^j U>_i ^j^o^^Jl IJJ . W a ■ 1 1 jLx-^l 

Ij^/ji 65 ^Jlj^-! 1982 *»U LfrJjji JaJjJl jL^I c^L. AJJ 

■ L^l .,^"JI JaillJ cilSLJl ^1 yk^i^l Jj<->J U>c c >tv' j^f-l t < ' 1 °' > 1 J c >jjJJ 

jl ^JjJ ^^a-aJI t 1 982 JC^i J ^yLiJl j jJajJl jl ^isLj 

^-ioj .J^j-JJ IjNji 40 Ljj-aj A-Lj oIjjl™^ kij jU-^l ^ iJU o ^ ^UjlaNI 
bUi-l 1992 (.U >^ rr J^ l£ jJ, 6 ^JJl 17,2 JSCiJl ^ t _J a Ja.-kdl JSLiJl 
JaillJ i— ii^LJl ^1 yk^-^l SJUlJ iJLS^iJ ^Jj ^j—J jjsJI JaiJl JL^j<-^ J^>-p ^1 

J^l Ij^ji 43 J ^^ki: J^=^ ^ISC) 1990 -l*J| ^ b^J-i 30 

jl t(2005 ^jU/jlil t jUJlj ki-Jl t"\ji-y JlJIj .(^i^iJl jaw» 



.1982 jl 1980 ^ S p, J">U- Jcl LUs y^JI 015 cpUJI ^ y^Jl Ja—jX. J, i jjjJI oju> (10) 
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jjjN _p J^j-Jl oils' *i (www.canopetro.com) 1? a: U jJlS 4-Sj.j. 
25j Ij^ji 12 iL>lS iilSj t jJJ ^LS^j! olj^ji i ^wJ?^ r <>l 

J jl>t_a 4.J jj-4>o ^IjLj-Uj _ <U><Ja^< 4_lpli oli ilj-a _ j^J jjl jj-AJ- 

^1 j>C**\ i Cj\ j^Ji jjj i Orl;^ 4_lpli oli i\ jj>j i ^ JL™S'jjJLJ& 

^J> i jj>- j-oJl ^Jy^i\ JaiJl j-a 4X<Jl ^ 30 iL<Jl ^ 20 ^ • j-^j-* ^U^l 

^jia*«Jl oJbJjf- <b jAjSf JL> j^j f-\j^-) 4jtlSsl j-SI CjI . a>o ^pAI^JUj 

.2030 Jji>o <J j ^SJ IJL^S" ^1 i^-Uo bJl .oliUiJl 




jJLlL hfr.U ci&ll ^1 JSI > iU3 yll ms3l : (17_2) J5^Jf 
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jUl* 300 tJiS/l ^ Oj^-j-Jl -kaJiJ JiiU^Jl ^l^k^/l Jjuw oLjJ iuJl 

iw»5^l oJla jJLL (Rogner, 1997; Rogner, 2000) Ji» >liSCJl ,_ya*j jts tl<LJL>Jl 
JaJjJl oJ_^5 la aJ oLiLvi^/ y>->- ^jy £-^*i„ jl ■ L j-y° j-{ jLJlj 600 _i 

JidJl ^iaJl) oSj^Jl ^L^^l l^J, j^Sfl j_Lj dJJJJj .iy^j^Jl ( _ s Ju^Sn 
^ J^J^-j kiUi ^-o-S' JL>- Lo-;j <ul ' ( JjVl J ■/? a II ^ 10 _ 1 

.(^Uil J-^j jLL> 50 ^Jl tJiS/l 1 J^a: OS SJlSloL) 3_b^uJl oLVjJl 

11 (Jj-J^waJl 

L ^>- j] j->Jl £t-~aJl aX^a oL>_>jJjj ^ 2000 j»LxJ ^^^oJLxJI ,1a a'. II jwj-aj ^ j*-!L*Jl 
«l™j^J| L^Jj|Jb>- jls t^jj-jl oL»ljjJL CjLkjjiJl oJla <LjjlJL>_ij .a^S^^oMI 
<LqJL«j j*_>jJLJl |Ju Jij .1 g a*! j la 1 Jw2-a-«Jl 1 g a j j» j_q_x_1J La j3 jj (*-™-" 
(_£ j^>J ^jJl iJulaJl oli jJUJl J jJ j->Jl jisLuJl jl <. « Jailll ioJaj'^)) 
! s-lj^-l Aj*>U ^s- LgJwa 5-b^lj J^sJ ijl j^Jl j*-Jj-aj J^o— 5 -^j ■Ojjj^jj-^-^ 

4jlJL^5LoJ| j*s* ^jl j^Jl 4-^>- jJj_^>- <Uj>cJ ^ j-ajj • d a 1? '. oJ L ^jjj~j>~ ^j^j>~ j}j^>- 
t ( J-o-f- jl t jl 1 j j-^-k jLjLP^/l jj-J<-> oJl^I oJjJIaJI oNLoJ^^/I iJL>o 

.^1 >^^l J>=Lp j] 

jl >*-a_Jb~ jL^f-l tS j^H ^ ° j-SLaJlj . k i\ \\ ^IsLj^l ^iLl^S'l C^Sj ^s- 
J5*j i-b>^ J^aJl ,>Lj^I ^ (^51 yuJl ^lsJ)fl Ju'lj) Jl5j_JI ^Lj^MI 
J j^/l jwjiJl jLC>Lj jl il t dJUJU ^ >L— I SJip iiLjk j .jyjJl jjy o-sLjJJ 

laa'.ll ^^L^l ^ ^Lvi^l ^ji^Jl ^Jaj jl jiU-oJl ^0 jl t UaiU>^ jjSo jl 
^jiaLj^l ^ 4ij jj^Js\ Jjl j^jl yaJ jl jl <.LiLi>J LlsLj^l t_j j^JL) jl 

jjl jj> i AjiLvaxil j-^j ' LjJLj 7-I jj>c^x*>U iLLi L-L-l oJLS ( _ s Jl Jail) I 
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t (_g o j-o .(4JLL* oIjLoJl^»I ^ Lol ./?"J1 (( j g b ll (^^Jlp J^j>o)) j! t j^-«_ : i 

Jji j^jl ^ ^yl-f-l -ij-S j-«-> jl Il i_jjL>cJlj LJliJl oljjJallJ jj^v-o-J 

2 J^s-XJl ^>^J> 'US' j~"l J jJb»J CjULj S-XpIS ^j^J Ja— 1 j^Ji ^yiojlj J»L^>-I 
^y>- jj j~>Jl ^c-~<Jl <t_L_A C~a_Js>j .jvJLjJI ^ J jJL>Jl Jj> ( _ 5 J-*- "CJL-lsj (18 _ 

jjjL<Jl ^JLiJLS'Nl ^-jjLj jLis-Li <l«_JL^Sv>i J jks- ( _ 5 J-p 4_J_«_xJl <uS'^ r _a^/l 

i^^uJl JaiJJ e-iKJl ^l^k^Nl ;UUU (JapSlI ^|Jlii-Vl &a j! iLaLJl 

iSJLib>Jl ^ .3JL>c^JI CjLNjU ^ykjjLil JjLx^JI ^0 JJLi; ^ji*' i—Jlp^I 
(Rogner, 1997; Rogner, 2000; Greene, 2003) ^J6y ^^J>^\ <u^u 

La a : 1 1 J^j>t_a <c_oJl <L^<>_j^ ^Jl ^p^) J^-a j-; jLJ-» 300 jji L_q_jjJij 
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(Simmons, lg_J ±] j£L^> 5j jJLlJI Oij-Jl ^L^^l *\i J\ ol ^^Jl ^Jl 

oL-ljj OjLi! tdJLJj .2005) 

. (Klett, 2003) 2000 aIp ♦j^I <_^>Ij^ o->lj Jji*^ tSJb^uJl oLV^I 

1_£J_JuLl]| \s a'. U NjLij Jil oj ^JojC^m <LS ^ys-jJj-^Jl £t-~<Jl 4JLJ& 
I iLJfc ^ J^SJ la a'. U ^jJa-xjJl oLkjjJLJl Li_si>l tl^i^lj .^jSLJl 

jjlj^J 4 W ,» jj^Jl oLojiJl c~>t->t-^2j iNGL Jlj -uS^-o^l ^s-jJj^Jl 
L-.J .1996 ^L^l ol^j jL~>JL ii-tiJ jUJlj JjLJI 

cJ^>- liLJ 1 .,^1 IJla t j-^jj •l-*-^' ^j-^-J ^-slS' aJU t LsLva^J ^>wj aJ! 




^^JLl ^Li^M SJb : (18 _ 2) JiCiJl 



. USGS y, Lj^-til JupI 
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12 (JjJUwaJl 
JaidlJ ciS&l g-l y>cJ)i\ J* AiJall IEA aJLLI 

j-ajj t^Lvi-^^/l LfJj-^-i S-i LLaJl JjjJj 4»*>Lx ^jL^jJ l^itL-a j-a ^j-?^ 
Uj t is Ik! I oUUJ ^J jjJl j jbcJl iSL»i IEA Jl ^ SiUaJl iJlU 
^^ijij ^-q^jj .Kii^kJl IEA Jl iiUjN» islkJl £V>ljJ t/^^ J^M <^ 
J 0L0 _^So~ dUiS) IEA Jl *Ua^l cjU _^So~ y *l j~^Jl j *UJu«Jl 

ijlj_«Jl i oLaj_)_x_<JI JiLjLi iSjLiL«Jl ^^S 0 j^-f-jj ( jj-^s-Lw' oLf-jJ e-Lvit-l 
t J-J^ J c l)j!-*-j C->lkl_JuJl ^jljJoj .o^-L>c-a jj-^l J ^-■'^-^J 
.i!j-l~<jl <LJjjJl i j_£>Jl J_^>- jj ^Jj ^jjJajj tl~>uj t oLj jJuw 

(.Lp lIoJj ^Jl te-iiSLJl kAJl ^l^k^/ IEA Jl 2LJLL1 
t , II Jju-S" tL-^jJl tLJljjL-I) ~*Jji 12 ^ Lpj-,^. 1 1979 
jJl t oJb-ijuJl aS\Jl<>-<JI t L~^jj t ^jj^JI i jLUl t L™J t JjLoJIjJI 

JUu jjjJajJlj i^>sJl ^-jl^-i *— '-J^ ("^-djj-^ ioJLptJL<J| 

i_jjl_>tjJlj t ol^_JL>t_oJl j t i_jjl_>tjJlj t c jlLSLoJI kijJl ^1 ^jkJL^I iJlJLj 
c-wp^-Jl cjL^-jIj^ ij^^ - *^ d^" - *-^ j~* J~^J .<uol-LwoJl 

^ 4_J_wJl a ... Il j JJl j-Jl oL^Iji t j-<> ^^X^M S i\ ol^ii^oJlj 

iCjIj^JjJIj ^jW... Il ilpliil ilj^Jl ^jIp Jl> y>^ij t<L«L~aJl kL-j^l 

oljJjj J^o-P ^-"LJijJ jvJaJjj .(_gjl ^>Jl ^1 jj>cJL^Nlj jUJl Jji-AJ oLjJLij 



25 Jl ^ c_ aJ^Sc-^ 5JbJl>Jl J jJb»Jl n j jl ^*Jl ^ 

^jlJlaJI JaJjJl ur^'j^ t)' ^^-^.J ."^-ojLf" o^L^ ^ 4^iLiJl 

Lalj l<U^f- ( jjs>l^l ^ J^lj^Jl 4JLJ Oj^^i \l jJl (jjj.jjl LjLilXAjl 

.19-2 J^SLiJl ^ y jJ> 1*5 1 4 ; .Wal| jialjuJl ^ j i j-^^l ^Jiill 
.((Lijjb>Jl t j. ; .:.a.l?:..<J|)) jjjjL* 4pl:.../?-U (_Sj^Jl j»U^*Nl IJlaj 
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IOOG 



Ui") JXi UU g| ^ci-^J JoUJl ^JLJUiJl JaiJl : (19 _ 2) JiLL)! 
^1 ^^ptL-l iJl5Co} SiUilj t Jaiill ^ ^Ualj! (3 _ 2 jSCiJl ^ 

. IEA y JJUJlj USGS oULo Jp 



4.L. <>■»■) I aUll 

JLo-p! J^-l Jl 4JL3 OiJ-?- J j-2j>- ^jJJ <<oL_3_*Jl oL_<Jl» j^iJ 

oL^JI j~ J< -J (_£-Jl«JJ ^_v=>lj JbJb-nj JL>-^j .ij^S 'kjj^u 

cj\j\Ju t ells' cjj t (_s~^J J J^" 0 ^'jLo-o-Jl oUULJl j*P-*^ tL^L^I 

.Jala 

^Jl>- ^ 2000 ^1 y- ^Lj oLw« jLpI ^ J <1)N I Ji-aJ 
J^L— iJLij LJLji! J^l— Jl 4JL3 SJi^i-oJl oL"^jJl dL-~5LaJl 
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^y> yCj .jU 3000 ,J\jp- jA Uu-p JL>JI ^JUJl A J\ jl . JjjljJl 

.(20 _ 2 JSLiJl) W 

t j_«j .(21 _ 2 AxJLJI) JL~>J| ^y> \jj~J> (j—J 4jLwo_P oL-a ijl j_« ^J^ J j-v? jJl 

^IS'I oL^s ^Jj ^j>- J j-^s jJl j>j LuSLqj Lo t^ya^JLoJl IJla jl £.5 jJ j^Co-oJl 

JL4J .<lJL>Jl ijJL>Jl jj-awi ^lliNlj ^jL>J| <ulS j/? a-kj La t<LwoJb| \JL*£- 

J-«-p ( _ 5 1p ( *JL jjl j^Jl oJla {jj> aX<JI ^ 30 jlj t 3000j 2000 ^ l^JLo-p 
^-j-Jl ^ 4000 j_a _^s1 J^_p ( _J_e- L.1 j 4000 j 3000 ^ 
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Ij-ftj . I g . Lp Oj-^i_-^aJl J jJLptJI J^wo-PtlJ 

^jJl oLj_>^_«JI 4_^jiL<>jL« jIjlstJ^I oL>lL« 1 J—g-S" IJjJL>o 

<L-Ju ( _ 5 -Lp ojiU L^Ju<^>J olJLijJl oIjLS^jljI c~_q_aL~< jJLJ 

! Apl'. .,^11 ij*Zjt^Jl\ 

d\j i Ijl>- <mlS^o o _^-> J.S' jj ij i^j^-^t^Jl jjL>Jl <JlSL1>j ■ 

.\Jl>- LalS^i Oj^J jl ^j^-oj Liai>- 
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.jks-^\ J}U- oLiJl j»_b<J 

.jjj>Jl pi iJlaJl <La jJl 4jjlSj| c-fl-i^jJ *^j*JI yb-Jl ■ 

ol j WW oJlP dliJuj t jiJl o k_ -a-J-icJl (jLvaJ^/ ji>Jl 

.jiJl iJl 

IJL& ^ i, liLo iaj-^>j^jl tSji>Jl iolj-l J^lj ji>Jl J*Ai>- ciJucJl ■ 

Jj^ji-I jJ»L«» jlj^P C~>J J-AjsJI 

oL<JI jJt^Jlj ^U— Jl "tJlSOiJ t^ysU- J^~>, '5j-4>Jl 4jiU~l jL*AJ jl 

Jlp-1 .Ijl?- ■* ■> g j oLiiJ ji jjj t jjjL-JI J^>Jl ol ./? ^ j»Ijl>c^<I ioLpL 

Jj-Ji>o ^jJlp jili j^P jJLj <ul t y>=Jl ^li ^jS ji>Jl kiliiji jLj^-^I jj^J"-; 

((o^^. i-^L^j" ,_5-^ <_£ j-^^j SJu-Ij A-j[Ju J^>- jJ *>\J (22 _ 2) JlSLiJI 
Jj>UL<J| ^ <JuJl^ J^* 0 0 L» 4 -— •'I .'Lt^uJl oL<Jl ^Jj JliLj*>\J 

.09-1 J jl J 

t j_a Jul j^Jl Jip-Ij |Ju>- ^IxjJ ol j»|Jb>cX^il t j_a bjb Jpl jJaJl Oj jiaj 

j -><lj 5j !l jj>t^Jl £-Li oLij_a o j la : a ^Jl i JJLJJ Lg->tJlj<Jj jL^M 
IJla ^-vij oij .i! iiLSC L^i>JIj<^i jj^o-j t j^'^ 1 ^ JjI Jl 

o^J LljJu LkJa^J)) jS/l oLl^Jl L_JLkJj .(23 _ 2) JSLiJl ^ j^kJl 
S ^Juf J jib>- ^5Uj j t (_5^-J I I^J I (j- 4 -X>J I ^ Wt ..." (_ySJ I » g " n j>^S I ^Ls 
j»|JU>tjL^L) jl "j j^>t_Jl olj . g i_. ./> \ jj ,aJ 4_aJ_SLi jj a jl 

jj>-l j jJaJ j^.&L^i jjj .JU<_i I g i jv_S\j>iJLj 4—JsLp 3j^J>_v' oIjjjjj 

jljis^ll 5iJLxJL« JJlj— Jl jji JaJ*>L^ JJJ 5_JljL3 jjb j>JLAlJl IJlA a jJuJJ 

4W '"Ij-j oOjIj^i oliL™<J (<uL^ oLjj jL^Vl ^^aj*-" ' jl-^ ' "I-" ' 

^Jjbtj tl~>o ^3 IEA Jl ^ frlvipl Jji oJLp jI-SI Jij .i_ r oU > yi Ja jJai^ 
iJLxJOi jiJjJl j> jJlp J 4 a . La <jl IEA Jl 4_JLaj| J*>U^ £yt o_l_g_S" jj_«l ^ 

.(13 JjJ^vJl) jljtVl 
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1 m 3500 . 2000 - 







^ 




|JL> ii^Jl j ii^Jl oUJU V-L-^ 1 V 1 ^ 1 oL.JLp«sJI : (22 _ 2) J£js!l 




J! oLJsdl ^ t il^l oLil oLJL* j^ki : (23 _ 2) JiCjsJl 
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13 i }jX^ai\ 

jl ^JsVl iJbcu Jijdl 0 ^ip J i&Jail IEA Jl aJUjI 

il y, jl~^l 

Jji.5 J^jj j-~il t_Jl>- > ji 4J j ./? a.a <uJj^>c_<J| j^sbjJl Oj£j t L> J_JJij .<u]_v5 

.( ^iSI 4j>JLjw) 1 jikJl jlSUJl ^Jl J^s^» JSwo j^ 3 

j^Jl C~>o Lo 4jliJ ^3 ^jJuLlil iL~> jJl oJlA j j^J Lj LJLp 

^ J^iJl j 1— aJcSi^j J ./? aJl Sj4^-I ( _ ? o<~-i tiUi jj ij t ./?3l 

i-bc>j JijJl JJiJ LSUj ISJ Ljl jJ- .\Aj>- 5ilS0i iijb^ <. _/*Jl £i 

lj-» jLs tiiJJj ^LxJj i^aJ^j ( _ j Jlp j! j^JsLlJl ( _ j Jlp 

pl> .,h <J| J^>-J<J IJ->- jl j-t> jl iJjC-a (jiJjJl ^ k » ll ^ysliiJl 

.IJ^J? JiJJ lJLS' j£^~> ^JJiiJl 

JjjLsx^i Juo-»U "^jJLsxJl olf-Jj __J-Jl Jw2-«Jl'l Aj>- j3 J_>- 

4_^>- jj j-~>Jl o*>\-~S\-JLxJl 1 g a ■>- Jj_p ^jUI frLJlS' L^_J i_j jJ- ^_«Jl j^s- 

.^r\s,..\\ ^Jj \-fr>-\ J>-\ jji y 4i^>J<Jl 

iJjCLo jiJjJJ ^Lj-jjJl olJLij«jJJ ^iS'l U-^i oUUJl oJla JuS' i?:* 

oUuj<J| SjA j~S JJLP ^jS jl jJaMl iJjC>i jiJjJl laj iijisjl .jl jisVl 

1987 »U ^ LUalJl oJla Ji" j»L>jla^1 «^Jb Ji j .J^-l^Jl 

J^o-Uj .jl jjsMl iJ-xJLa jjJjJl • jJlp J A al W aJl IEA Jl 4_il_4jl jL>-J 

iS^L>_oJlj t^-ijjjJlj tdL-~SL<Jlj 1 1 jj5j tLJljjL^I) Jji LiLijNl 

dSjLijJj iSjJUX^s (jjJJLv' I-Aijl y ^q^>o (5Jj>iJLoJ| 0>LN jJIj t 5Jj>cJUiJ| 
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J^o^j j^slS^i jLLi 80 Jl tj-^ ji jLJ->= 30j^jC j*J iUl>j .A-ol.,^^! ^jLLa 

^JJI jjjJl j! .(J^vJJ Ij^J- 5 25 ilJ Ji>kJl ^JuJl Jlp JajLJl jU— L) 
_ 2 J^SLiJl 24 _ 2 J^SLiJl ^ y y> LJ2 <. ijlJjJ iiULJl aj^jJ 
^wu" j! i_->cj i5-oliJl 25 Jl ,_^JUi ^Jlp j-oJl^oJI ^» jl5jJI ^ j .25 
20 ^j~s £j\ j£ JojJaJl (_g JLoJ I ( _5^- p " ^ jLx— <Li <Lol ./rial 4JLw«j<Jl oL^Jl jjl j_a 

.J^iJ IjVja 35j 




^Jl ^UaiJl ^ ^LiJl 4JUsJI j^ki SilS" ^ul" : (24 _ 2) JXiJl 

Jl U^M Oj^i ^1 J jjj-l j jL_Jl JJ N j! Oj^i jjJl J jZJ~\ C~^J> j 0.16 =NOK 61 : yas-">U 

. 2000 »U JJ 1980 »U ^ 5 jiiJI l _ s ki; ^ j t JyJl 
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:(25_2) JiLtJl 



ii-U_a ^ i 4j^>ilj c^J- t Jli*) 0LU1U iJlull o-bj-i-l JL^-Vl iS y*^. ^"-^ ; 

jL^Vl ,j^2j<-; ^ IjjjxJ ^ j-iJl J^LJl dlilS Jwo-Ijj • ( _ 5 -l^S' j-U y>o jl IjljxJl 
(jL«_ji 4 a W <J I oJlA oLiJw^ ^JLi ^ U>_Jj . ^ L>_JLJ I i_. \i all ^jjJaJ J ^ULJl ^ 
J_1j>cj Jl ojl j-?- ^->-jjJ jl t jJ>lo_i L^Jl t ^ La_JLi I i_. \i a ll 0 jjli 

L^j ix<Jl ^3 25 ^1 y- ^jJlp L^jI _j^Ij ^U-JJl ^.kill J-tLu' jl j->i ->ij .ifjLl^ 
.(26 _ 2 JSLiJl) j»JL«Jl ^ 4jL1^<JI Lj^JuLJI iJ^j^JijjJL^Jl ijl j^Jl ( _ ? iJ 

^ Jj^J . A-JLxJl iaJCxJlj t,__JUJl y^lj tJ^>-*Jl j*-ajWl i«*>L«-j tJu«Jl : 4jL«_xJl 

.(27 _2 JiCiJO i.aJL>Jl JL>Jlj cjJl>JI >U^=j ojUI ^LuJl asU-I 
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(Hibernia) LJ^™a JjL< jJ>\s-J>\j ^^UJl ilia I ±SLaj .3JbJb>- oLWLi^l 
t ( _ r -^jjL (Sn0hvit) c~jLa t IjuS^J ^ji^JLlI (Terra Nova) UjJl^Jj 

<l»5' jj>- Jj! oLJLLs 4jJL_L>JI JL~>JI Jw«_>cjJ oj—UI ^uiw> ol ./? La 
J j^L>- UAjI j j b"j .ajJlJl>JI Jl~>Jl i_sl j>J>\j i_i*LS' oLJL ^W.t ^ _j*5fl J^SLiLi 

.(28 _ 2 JSLiJl) 5-JbJbr Ji] 

IJla ijjjy ol i j5Lo-<Jl t j- a j JJjDjta ^Jl y 4_g->LiLoJl ^jLiw<Jl c-a-JlSo 

jSl^oJl <b! t J^JoIjJl iUsISj JUjI jj-^ Jlpxj oJbJL>- JjLxj i_9LjL^S"^ 

iSbjfc . Ia^jjJsjj ^JLo^Jl i_. Wall Jjl j>i JbJb»o l^-J j*-^— ' ^^Jl ic-j— JL J~Jl 1 JLs»- 
jj^/l (J-** <L~s>- [jj^^i JLo-Jij jj\ j>Lw«Jl ^3 oJLt-lj JjisLLa oJLp 

JLoJLxjl^i j .J^LJl oJLjjiJl oliL~<Jl ^ c 200 j.* Jil (_gjLiJl 

(JJUJl ^jJlp Jaa'Jl jl*^L ioL^aiil I jji-i £tw2X^ AjJLJlaJI ^JLJLlI i_Jalll ijl 
IjVji 60j (ojjJs ^Jl ^.jUlJI ^ L*^) Ij^ji 20 ^ U JejJaJl 

^ ^jJlJlaJI ijlj^JJ iLj<^Jl (_giLva^iNl jj<-~. Jl ^iUw=>! ij*>lj Ljj-aj) J^oj-Jl! 



/25% 




ii^ii^i! jJ> jUJlj JaiJl jj! j^i ^ JU^Jl c-Ja2jl io*L^> : (26 _ 2) JiLiJl 

.i-^j Jj\ isLkJl j titf'il Sj! jj ^ ^ ' OG21 ! 4_a Jij j . USGS J I oUiw ^ OJ^pI 
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JUiJl v ,kft.ll : (27 _ 2) J£iJ! 

<http://www.uscg.mil/lantarea/iip/photo- : Jj jJlSLI^II ^ jil .o_L^J.I oLiN jJl J^>-L*i ^ jJ- JjJ-!l 
gallery /icebergs- l.shtml > . 

1? a \ 11 ojljj ^ J_*-*JI tOG21 P.G.Grini ojJ .,^> a bLj'y j ojJ ■/? a <_£ js*-> c-^ JaJaJ^ 
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JU-iJl i r hai) jbw J cLuJiJ-l J&JH J :(28_2) J£iJ! 

P.G.Grini JJ ^SLiJl ^ cAker Arctic : j-WaJ.1 



j»! 4_™jLJI ^yi-^ ojlSl *\ 4000 ^ jtS\ J-*-c- ^s- oLLjj— < jJl 

t kiJ_™5^«Jl ^_Jii~) jv-S'lO ^jJj iS'U>_™j oil c5 j^*^ Lf-^ j-iS\Jl 
^jlo-j .(30 _ 2 S j-lijl .Lj~^^i i j j-^j ' jj<j j-SvJl ( j^> y~ 3 

t jiA 9000 LJUJ! ^ (KTB) \^ _yb>Jl Jvj iSli« -W 

L— <jj ^ l-*-=r ijc-o-^l (Kola Peninsula) N jJj o^J->- j^-; J-«-^ J^jj 
i J^j o^-=^uJl oLN jJl ^ iiLkJl Sjljj 12000 
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^y>j . (Deep Trek) Jlg-p^l SJu-j jj ^ f-yyS L!l>- ^Lph./?ll oULJadl 

oULajj toJUJL>Jl jIj-oJ|j toJUJL>tJl 4_JjjJ^S\J^/l oUULJJ jj-So jl ^-?-j-«Jl 

^ 25 1 0 W n'< J^a J lid jLLi 300 J J 4J j g . .. 1 oj jJLuJl <wJl*Jl oL>jjJLJI 
iSLLa jl?- jJ jl jj-S^-o-j ,^1 j-oJl <_5^j ■ J^'j (Ja-ij) J-j^-x U-^-*-! ' *i-«Jl 

JlPJ .jv-JlxJl J 0J jj>- j^jl oLj j->j£ jj J . g ll jLo^-^i/ j^jjjJjJl ^L^oJl J^ 

IW-0W2JI jr^J ^-^w^L) ^I^j| J^ 5 ^- 0 C^>cj c ojj^- <u^>cj «Uj ^j-a * 1 jJi}Vt Ojjnj 

.0 ji>woJl 4jJ>- jj*S\ oJlA 4jjl Jjl J_a O-L^Jj Jjl Jja Jjt>nJUx <_S""^ jLx-^Vl jvJJjJj 

£•13 c~^J ^ 6000 J^p < _ 5 1p jU-jJl J (Elgin-Franklin) t jJ^o1 y jj<Jl 
Sjj^-^ jxj, 9000 JU-p! JwaJ jd\ jLS/l cjU dJJi ^U>^tjj .^^Jl 
. (Hart's 2005) eJ^uJl oL^jJl J dJL~£Jl ^JiJ LL~jJl JakiJl J 
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Js jJl J^j? iJV JU j^j^JjjjJL^Jl jjl j» oUj^jsi : (29 _ 2) JSLl!! 
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ttfUlaiuJl JLojJl i^^^ju-Jl t JjjajiJl LaiuJl 
u Uh(ll jilaJl 

iJaiJl JUjJlj ^vaj^-Jl <. JJ&il laijl 

kill 1 ^LxjJ ^ Lo-g-" I j^J iSUaJl J.JL'.....,.<> i_3l jJ t JUa l 

( _ 5 -9j . '<LjJ_lS\J| \s e '. I 1 Jl_«j ^j-a ^^sli- J^5\-JL> t( j-*j>J1) jj— « jJL-Jlj J^JLtJl 
IjLoJLl^l ji j5 |JL>- iij-^-S' ijl y oJLt-li ^j^i jJuJlj J^JiiJl \i i '■ 1 1 JlSvJLj c 4jLJL>J| 
6 ^1 y- ^jJj L-«jLp ^j-^a jJL^Jlj J^JLtJl 1? a '. 1 1 ij\ y oLqjj_4j J ./? "j .lj_^>- 

20 ^y JJl ia-aJ jLx_^L> Lol ./?"JI 4_jJLL$L3l Ig a'. II jLaj ijl y ^y \*y>- J-*-=r 

lo-g-j jj-^Jl *^ijJ~*J 1-^ ^ J^-™- 1 J^*^l -kaJl ijl j>i y 

^Jl* L)U tiljl ^ 20 r-l^^l J 



oJ-fc pJj*jl«jl«.j .^r^j^Jlj J^iiJ' -kill I 4 j*j <iL^> jjA^ll ^ jjlS jj U-Sj .<Lj j-*-i 
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Lib- dJUuJ oLs t2003 aLp jLL> 175 ^! i_^-^> 

HJb-X>- oljUix-l (.1996 j»U> c~aii ^1 <. ^JaiJl JU^Ij J~iiJl JaiJl iiCL 
^jj oU t(l _ 3) JiCiJl 




.(2 _ 3 JiCjJl) ~kJl Jls> UaiJl JU ^1 (J ^ JV ^1 /^U_> 
jl/j *LoJl tojIjjxJl j»|JL>cJL^iLi jj>twaJl jj-^ ^j—ajJLwJl j! jlj la 5 ll 

(JH j^ 5 (J* ' 0^>j5vJl ^j-^- jj JL^Jl isLviJ ^j^™?^! J^_»Xjj .^j^ScJI 

.(jj^rjj-U^Jl 4iUip ( __ ? U?-jjJL^Jl ^W.arJl ila-xl^j j! (j^5\Jl i^ljj) KjjjSo') 

JU j JLj \xS Js ^1 y^u-">0 iLlill ^JaiJl JUjJI y 

Jaij y_ jLL 600 j^S^J ijlj-^ L&o^j iJ^Jl ^ (Athabasca) 15wL!l 
600,000 ol5 i2004 j»U ^ .(-kai ^l>^l l >SU i jl ^) 

^3 Lwd^_» ^J^-° j-> t^y^j Oy\-G ^^^^ c->L>^jL~^a j^Ssj o\ ^j^Lo-jj . L-a^j 
jIjl. ULSJl ^ ^^jodl jIjl^J^I 3 _ 3 JiCiJl ^^.j .2012 <»U 
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I ' 5 1 

| 10. 
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1985 1987 




1 >7fc I 



■ s 



1995 1997 1999 2001 2003 



iJL&l JL ^Jl ^ JmJI SiK : (3 _ 3) J£iJl 

. WEO-2004, IEA : jJUall 



LgJLa dJUiJ .<LJLp j j^j dU-ili t oJl$5 JjU-p! L./? a-k^ ojljj>Jl 

.jjJl jjxlj la a'. 11 JaL^I ^ LfrajjJ J4-~> "Wli- olilaj 

- jU>tj ,j-5j>- ^^-^ J^o^-^j <_r*-^ "jL>«_Jl (JJjLj» lIjLJLaj c-JLS' c LjlJlaJ 

J~£j| Jail) I ^bol jl (steam-assisted gravity drainage SAGD) ilUill oLj-vaJ 
<lJ Iju ^JJl cJijJl . (cold heavy oil production with sand)^^!-; ijLJl 

J^JLj ^bj^/l jyC-i jl ^i^oJl (j-oJ ' CjUULJI o-X^J (JjlkjJl ij)"} 3 " Iji-J^o 

oULajJl oJla c~ali t^La_JL>Jl ^jij .ooLaJl aJLJuoJI olj^Jl jIJlo ^jJlp j*.^ 
j^Jlj ^JuSJl J^aill Jaiill ^ull ^j^h ^— <_^i ^LoLvaii^/l i j~~>^ 
tSllo .(3 _ 3 JiCjJl) LSj~*l IjVji 20 ^ Ji! .kaJ jU—l JlpL 

J"^ <_s* ^ ^ j-^-* (j^ U"~" jf-^^j J^^-^l JailD ^jJU^I ^liiNl i_Jj^j 

.2012 j»b«Jl ^ c-apl jl t j5vojj t 
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LL-JI J^-Vl J^JI JuJl 

i?-jJb jiJjJl <uSU-> J^Jl Jail! I £yt t£ yA *£> j-*>«J> illlA dliS *j> 

^jljLij 5iLsi>J jji jV 0 W-^ •^"■^1 ^L^i (j-^-o-d dU-Uj . la < ■ ll JaLlp-l ojl j>- 
t iLjJaJl ^Laisl jL^I JJU iilli-^ 5jJLJl4j oLJu-p J*>li>- i>-jjJJ iviij^j 

* 18 • (2) ~ ft 

(Orinoco) j-Sjjjjl f*lj^*- «l!Ij- !>^» oJla • k_Jlj-^Jl o.>JL*i_a jLMl jl 

0 JL^5 Jaij ^jjjl jl tiJujljJl J^LJl 4JLJ oLJaLj^l J jl i Ju j JliJ I 

k-^jU^I is jJaJ^ J*>U>- 1 g 1 a i l^lvjj Lo ,., 11 Jlp I JLs>- 2L>-jJ j jJnJ 
CjUL~«J i«J*>Li j j_Sj 4li^™a k_~jUI is jjai>- Jl i>-l^J (_5^j i-j-lj .AjXJlaiJI 
<U~ii-Jl oU^j^S'jjJL^JLj L^>-J^ jl 1 g 1 S i ( J^J l£l™>o Lol i— ~>o Jl .Jaii 0 j2*&> 

.(_£jJiil!l j»L>Jl Jail! I Jl i_j ^3! ^-jJ-* V. ■/? 1 

oUu^ J y ^1 ^i^uxMJ JjUJI J-c-ii!! Jaiill iw»5 %jjis OjJij .J jJbw 
jJLaJ 3^j->- j-« ijl j.* JiLLa t j-; jLj-" 250 j_>sjj j.S' jjjjI ^j^" <^ * 6 ^ 
^1 jiiluKVl 4^-jjl!l ( j^L r ip-J ijUjj Jj ;: W" iwipUa^j .J^a jLL> 1700 _; 

.c_JJ>S!l J 

oJL* j! £_o j . SAGD 4l>Jl>Jl aJUJI 0UU1JI ^-Jb^l 14 J j^lvaJl ^-i-v2j 

l^Jl t <u "V ^1 yki^L J^ail! ,1a at 11 ^Lij^ i! iilxj J 5JLai!l 

i^-U- illiAj . J^Jiiil Jail! 1 ^1 jjiti^l oUUj Jj? JJlo oJbJ-i 5ili» Jl <*->-L>^ 

iJlA J-^ J jwa>=-!l jj^ojj ■ j j> ./all j Jaiill ^j^sx^ ~j ! JiiUaJl Jl duos' 
J*Ai~ y iJLliJl jUJl oUU; J*Ai~ y j! SAGD Jl Z\JH J*>U- y ^S/l 

.^j^lll JLva^ J <u|Ju>ei*-l JlJ 4l~~>^i Jj tjc-^J"^' J' Jt^-H Jaiill 

.UaJ ^ ..l?1l jUJl ^JJl t v r w rjJ JL^Jl Jl jjS/I IJlA ^L^j I JJj 

jUJl ^ 3 r 30 Jl Jl (JLiS- J gsuJl JJttJl JaiJl ^ J5 c li>oj 

jl (> SU, dJUJJ 2^ j .^^^Jl J^rl \ 15 j t ^jl yJl ^bj>!l J^l ^ 
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. (3) 2015 j»U- JJiiJl JaiJl ^1 diii jl iluS" J 

Lo-^j I j/>l jjj^SsJl i^jIjcJI JL>Jl ^-vl t i-^ J jL™Jl (j^-^-d 

^i5L j-S'l AsUs J^iiJl JaiJl ^lljj k_JdiLij .( jjjjSJL ^j^p -ij^j) J^-*-^' -laiJl 
oLJu>_p dJJL^JL™J i AjLJL>Jl ^ij .^JlJuLJI -kiJl ^C^y iijJJa^Jl AillaJl 
^y Al<jl ^ AL~- ^1 y- JiUo U jl_iJl_j JaiJl ApLvs aLJl~- ( _ S _L^- \ ^ £^o^M 
t A~™Jl oJLA £JL> y jl ^jSs^j-jj .Aj>iJU_qJ| oUjjj^jjJL^Jl L^jjJ^cJ ( _jJl isUaJl 

jSCo^Jl y <. \JcS .Al<Jl ^ 25 j\ aX<JI ^ 20 ^Jj tj^iill JaiJl -Sj^-^j 
Lkil ^Ijl^l-I ol^S SiLj. JaJ^Jl C0 2 Jl jU ^t>UJl jl 
SiLj y Jl>J diiJuj t (kyoto protocol) _jj_^S aJsIaj^ Ui j oUUtJ^I ^ilJLa! 

.JJ&JI JaiJl ^bSj 

jJlSI j j-S\J (_g jJ^I jj-j^SsJl jl /j Aills oULdJ ^jjJaJ > g o ll ^y t jJJJJ 

ijji aSUs 4_k>t_a *LiJLi St J j_L>J 4^^li a_^_£^j Ijjj> ( jjLsb_>j .iJlxi 

v±-j>t-jj .Aj jJJa^JI <tillaJl ^ys- J j ./?->Jl J^-l (j* J^*"^ Wa.ll J ys- y jJjJL 
iiwajJl jy-r ./>]] y A_ijj>Jl AjjI^j>J| AslkJl j»ljL>d~-l ^ dUJlS' ipL^aJl iL>ol 

C0 2 Jl jU Jlp Jj-^>JJ ^ ^1 iJlSCl JLaj . ( yjcS\ JaiJl oLkL^I c~>J 

oj_Aj .A~>- jjj^>- obj jSsj ^y Alaji^-j ^JjJ-xJl xjlva-^j ^j-^>c_*-jJl A 1? ■ *j| ^JC^JI 
Aj«~j ^Jj <U^oJ^ ^Jl ^boNl Ails' JbJX~^ L^j! j*S- li y>- y> 0 yp~S\ 

^jJlp J j_v2j>JJ ^L-^LJJl ajDl5sJI j! ^1 j^iL; tj^-o jj J^SJ a^j-^I olj^ji 
t (IE A CCS, 2004) 4> kJJ IjM ji 50 ^ (CCS) <u^j j^^iJl 
Ails' O jic— t ^^iJl CO2 Jl jLp Ji-Jj ( _ 5 1p ^ j^>o ^jJl oLJujJI 

.aJlp J j|.^->Jl1 JjI 

.1 jv-aL-J jl ^Llj^/I oULaJ ^ (_g ^i^l ob_^™>cJ j-^-d ^^-J^ 
Ai^i- ^y aJ a oJl a . a '. 1 1 jLi^Jl aJLaJ j-t ^lzjy~ yj It" tS 

J^-l ^ c^^-l ^Jl oL-ljjJl OjLil _l5j .(ACR,2004) ijl^^JJ U^Jl 
^yj^- ^Jax-J oUUJl y iJLp jl ^1 (Flint, 2005) oJla Jj^JaJl ilaj^ 
oULaj ^JaJj .aJujJI ol j cjJcj^i siLjI ^ l5"^' CO2 Jl jLf- a^S 



. ACR-2004 J p\ J-vU: 
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.(^yyJaJl jlAJL jvi-JuJl SAGD Ji.) £&>n oljU- ^ii^J 

oLLx<Jl ^ giuJl CO2 Jl jLp J^SLljj .ax<JI 25 Jjlx^j ^iloJI CO2 Jl 

4jL^jJ| LUL Jojj>o ^jJlp iLoJLP^L J^o-xj cJlS' ISJ jL^Jl oLij^i ^Jls- dUJiS' 
jlp ^jJj SiLp^J 3JLj- Ls^> \jcS ^jJ jla tl __^i^lj ^Jj iLiiJl 
^ JaiJJ caKJl £-1 y-^Nl ^1^ ^ <ulo^u-^ {^JJI C0 2 Jl 

jUJl £yt Jj>Jl *lali~l «J jJ 0 aW; <J| ^ jj-So dJJJuj . JLwLi^Jl 11 J jJ&- 
ir°j>\ jjy £° iaiJJ t _ y Li^Jl ^ Ol^'jj jji-UJi C0 2 Jl jUj 

.j5LJl ^jjiaJl jl IjjJl jjJs ^ cJlj U iLjJl ^Isj^fl oUUj IjJlp jl 

J^— J J -kiJl jj-i^-J islis ji^j jl ^jJu^^l A* j-<Jl ^ji (jl j-^*^ B 

oLLuJl \t../> ^ oLjjwJI jl j-p tol ^< Jcu iij^-jji SJliJl oJlaj .4JbJCi 

j^l 

iii jJaj tlj^Jl l jJi>- JLa *>lia .SiJu LiiVl jIjVI £-si>j ^ ^UJl jjia'll J^>-iJ 

.(Toe-to-heel-air-injection) l_aL>JI ^1 j»UVl y 

q^->- (jj-jl— -Jl J ./? a )l ^^jj O-JL.9 j_S\_woJl oLiLajJl J^«_JLJ ■ 

oLij->- dJLSLajJ L^jLJLSL^J JJl^J io~~ LuLlII ^jisLj^l oLj ^JL-oJl 
o ^>tj <L>-U>- JL^jb jl o>LJj->- <l1_JLJ| oLij-)^ r S'jjJ . g ll 

^Jj J W * J< -' J^* 1 - 0 J^*^ <bLoi>Jl olj jjj^jjJL^Jl j»|JL>c^il i_ >^>- ■ 

iij jjt^Jl 4—JujJ| oJlA jl C~JLi jvJj ■ kAJl <L>-jjJ ^<a . a -k^J jL>t_Jl i JL>- 

( _ r sAi JA jLi- JLjb t |_uJl c™- .jSfl LaUaiil VAPEX 

olj j^C«Jl jji^ oilplj t 4JuaJj <bLjii^ olj ^Jj ^JU^JI JajiJl ,j^aj<-i J-^Jii 

islla iLiiil oUJ5L<Jl j»lJLk^lj t^Lxj^l jlpL»J o*>VL>^<k5' iLi^Jl 

£j j-X^a j-*J oLpiJi^l IJlA j-X^s jjJ* JLSj . t j_™^>cJlj ^IjLj^/l ol_Jl_«_)J 

^JUk^™-- JJl (<http://www.longlake.ca>) J^jJaJl 5^>cJl Nexen/OPTI 
( j^iL> c J| j^jo diJJuj 1 SAGD ^A^s- J^J<— zJ i ji «iL~aj olj jSla 
2006 j»U ^ J-o-jJJ l>*^r ^jj-^Jl iJub ^va-^j .jUJl ^Jl ^>-U>Jl 
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( AJlJ Jail! I jU-~<! ^ 4-olv2iil ajjjj j> _^JI ^ J_w« 70000 g-lsJJ i_£ ji>~»_i 
JaJaAJ Jj-Ij- ^ oLTyJl Jl>"^/j -J^r^ J^J- 5 20 ^'j^ 

4-g-l'. ./? Il J^=— * jLi t oIJjIp (J-o-^ J^-Mj k — — "Lla J^L>- ^J^Ji 

.Jj^Jl IJla JjJj<J 1— sLS" JSwj Ijj-S 1 Jc^iil JaiJl t-JJaJl j^£j jl clJl~Jl 

^j-^xJ ^jSLoj Lo-S' ijli«_« JuSLsXj *>IjjJJ3j I.jiS' ^3 5j~5\Jl oLJaLj^-^l JaJo^ 

J-SLoj t dUJJj .4_L>^i> JLo-P^I jV 4 ^3 a-kla 2uil5\j oJIpIjJI jJalloJl 

.oLLkj«Jlj JLJI ^» JiCJ ^Lxj^l iaJLS" Jj-^j -ij^^l 

*J>-I Jj £j jj ^ J^~^ J^" 1 -! ^ J^J (T^^ ^-~JL-I (jN I j^iij t dUS 

jUJl Jojj^ jUJl J^-~j ijUj tdJUi ^jIp j-aj .^JlJJLiII Jail! I ^liil 

^ jUj^-^I ^isU^ ibjj j! ^SU-oJl j-oi t dUJJ i^xjj . (coal-to-liquids) 

.jUkiu-Nl ^ ^ij^ U tj^iill Jail I 



14 (jjJl^l 
(SAGD) SJ12S)I ^j^aj" ^ jlAJl ia»lw> 

^LiiN <L1 ,,rt> LJl 4JU1JI 5Jlj_j_1s» 5 __ r i«J «jLkJl jiJJ» 015 jJJ 

aJu«^-j 41>-jjJ . a->o) Until ( j_ i > c ^J 4W ,«i 

iiUiil 0.L4J jLs tJi>Jl «■ 4JI .^Li^l jU oL>Jlj Aj<iij (jiJjJJ *Aj Li 

Jl » . W 1 :,.," t j-^™lJl iiU» ^0 j-iSvJl j) |Jb>- <W2jL>di 4iLb OS-Las' 

.i^oiUJl JaiJ 1 jjL>o jl Jaa'J I (jl jL>cJJ 

.SAGD Jl jJj-laj 4JJb ij^j^JI i-iiNl jLiNl jj-frJs t^Jl Jl«J 

(j ji Lo-aI-^J t jLJi! jl jJj jJustZ i 4 _ 3 J^SLiJl ^ jj<-« j-* Lo-Sj 
j jisis <uLiwJl 1 Ulj tjUxJl (ji?- (jW"l ^;j-L*-!l yJl j j5sj j . ( _5^i- > yi 



.>j_JI ^Jl (.UaJ .JaiJl ^CL,y 



122 



iUJl 



Lojj oliL~a ^^yJlP |JL>- Jj-3.5 J^-"- 1 I jLNl £-*t>J 4~si>UJl j-l*Jl 

4->li£Jl <t_J Lq-j 4-/? a-kj^a jjL>Jl AjjlS' jl J-f- *>UAi t <lL>w=> j\->y\ jj 

SAGD Jl 4jUj cJU JiJj .JL<J| <Ui£~< jU IXs- £j> IjyQh oljjJadl Jj<j>J 





|J^> _ ji jjj i*jU- i Maurice Dusseault j Encana Corp. : i-aJiJ 
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I . .U) 1 ,<■■ 




JiJ Ijl>- blJLaJ JUj* jl il tilJLo^l j^l IJla ^ ^ JL5 

Jji Lo-jji cotalJLa^fl ^yj ^jjt U!j .isLkU SjMlII ijlj^Jl ^ 

Jij jbt^l k_~Jl— < oJlA J j-v=>j jU-vi ''j- 5 i_s* IEA Jl 

j,_><Jj tjLp'J C " 'l 1 (j-" ol-3j jJx-<Jl JJL jj— i <tjL^Lt^aJ I <U^jbwoJl C~>XJjj 

Jjs ^jiaj fjklL ( _ 5 Jlp > ^I killl jLj<->-I J ajj .^jLJl J ./? aJl A-^jl J^-~-; 

<LJl*Jl 1? a '. 1 1 jLx_wul ^jjL™^ ( j^> i cjUj ^>t_oJJ <LLj_JI jjl j_<J| oJla 

S^Lj, jl i>jj-Jl ^jpjuj .2004 j»UJ iSUaJl J~ai— « til^-ii-l ajjj^J 

1,5 4™Jj (^jJLiJl Jaa'J I -AjJj to a'. II jlx-xl k£ jj>\ olj^ji 5 j-^*" 

.2030 j»Lp J jJl>o j* j jJ-« 

ijlj^i * la «-a i j5\^>_^ ^jjLiJl j j bjJl jl jJ ^ 2 W '. oJ I ( j-o t j»Lt- JuSv-Li 
jU— I ^ ioUaiil jl ^ ixS^olj MjjjJLij IjjJ> ^ J^-iJl JailJl 

5iK diii J> c Ls"^! Ij^ji 40 j LS^I IjMji 20 ^ i.y>JiJl .kaJl 
^ tJL^liJl l^oj .^)/l oUlo-J Jilj-Jl C0 2 Jl jU oliUJI c-iJJ-J 
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( A-Lj ^1 4jJc£3\ iJaiJl JU iJL>Jl JLJI (jxlj S-a-LS" .(j-^jJl jj-" ^jjJ" 
j! aIsL™j j-JU iLjj J~a^ 200000 ^j^l ja i~oJ>- Jl ^ 

oJLp lLU g " " jjl j-oJl o-L^J t J "J^" <J^~^ tlr" '^l-^--*-'^ jLoJl 



iJ-yaJl 5jj-a^J| oLS ^<J| ^j-a 5 '4- <> -^ tSjf^*^- - 

( (J _~KJI JUlUJQ 

4_JLS' (jL>_p! iJ jiJLo c-JLS' La lilj . (kerogen) l y 1r >-jj^S La t_i yx5 

j\ UajL) jJL~- \SA oLL »j tl)lfl t ojl ^>cJl j-JLj ^yS>- j Jljjjs^JlI 

.Jai lJLS' J_SLJL> 4 jJ^_J jvJj t Lw_™J 4-L>w=> (jLo-pl Jl?-jj 1 g : SOj .ljLi> 

^JlJI SjI jj- 4j>-j5 ^Zs>- oLL j-^^Jl j-oJl J-Jf Jj— SLil ^j-^c—J ^j-SLa-jj 

j»|jl>il^l ^^SLwj .^kai J^ 3 ^ ^jjy ' J^l—" ^ij-^ ^"J- 5 500 y>- 

t <uLib»Jl . ( jyajLi^_a jvj>tji] <i_ilJLa i ji jJj o^-iLa j»UJl ^ykilll JuikJl 

Jala II j-a JaJJl ^! Ji j .dj jl JSL^Jl iJLfj 0 W a; Il jikJl j»JLiJL.I 

*-xLJl j jiJl ^ ,JaiJl 



IS LJaLj^l bjj-a J^-°-J Ol (j-^-o-i ?<Lw«-»Vl o-Lf-j JujJaJl Ja_aJ liLoJ 

J aW II ^_Li Jii j .(_plvixSI J^-i-; jL>J^-*>\J *>Lli jL? ISI Ijl^- 3^,^-5 4^JL>Lol 
JiLo La ^jJj L^p j^>w_; J ^Ljjji'jjjLjk ( _ 5 Jlp ^ j^^j aJL L^JU- ( _ r kiJl 

.3JL>tJL«Jl OLN jJI ^^3 j j_JujJ 1.6 1 g ■ a c ^ W a ) J~a ^jLSLa j j_Ju 2,6 

J ^ J^s\ ji^l ^ ^1 >^">U Jjli <u! jii La 6,3 JSLlJl ^ 
iJL^Jl jikll Jai: ^ iuJl ^ 50 »IJl^2~.I ^LC! JliLiS/l ^ j^Cj .JUJI 
oLkjjii |_g ji^l ^-1 o j-S'ij .Jaij i j c j-j^ r:: 5vJl ^ <cjl 75 Jojj>oj 
<http://www.worldenergy.org/wec- l^jJLJl iiLkJl ( _ r Ju>^») "iLJii 
4_a_L"^>^-a ol^-^LJ j»j_U geis/publication/reports/ser/shak/shale.asp > ) 
<http:// jijil jjjj«J oljLiJ Jwo-J^J t5ijJL>«Jl iJL>Jl is ^jt^JJ 

www.worldenergy.org/wec-geis/edc/countaies/jor dan. asp > . 
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oJla cJlS SI . 

t j_a oJL>cJLoJl oL^/jJl i«^> 4_w™^Jl_) 4_wo_A^/I < . b P L»ji ijlj-oJl 

ojljj y>-\ Jjj . JujJaJl ^JUjI ( _ 5 -Jlp oblJLa^l jL>_si> ^bjLa jv-J-lij ^~ > ~ 

j»Lp ^ 0 W a 1 1 JJJaJJ j^-j isUaJl ojljj C~«lSj .^jU^I i_ JjUJJj 

.^UfcJl jwji; Jlp (5^1 (DOE Shales 2004) 2004 

J^S ^ x>- j5j .UAjI Wa'.ll t j_a 3 j-Jw^ 'U^S' ^Lxj^/j t «-Lj j-^-S\Jl jJ J^-l 

L^jJlLs LJl^^l U! j .^Wa'.ll J.a.W.U SOjIj S^Jl^ oLl^= ,>waJlj JjjIj-JI 
JaJajxJl j! j^f- t 0 W a '. 1 1 J a W U Ojl < jjjj>tjj j»JL>c^™j oJJlj oLJ-o-P 

dUSj cii jJ iJU- j-y^ iS ijpLue oL-L>_p JlioN 
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J-*^ { _^- f - Jl ' ^Ja-Jl ^Jlp j g iaj (jjJl ^1? a'. !l J aWH ^1 yk^-l J-^-^j 



^3 ^j_>c^L«w<)J I ^>c-va-l! 



jJJa Jij . Jaij Jj Ljl ^ (jc^-j J^*^ (Retorting) i>- jj«_<J| j; Wa" ^yo—j 

.J~« jJJ LS'j^l j- 5 25 ^La^l tbl J-^aiS/l j S5lJ^ ^Vl 

4_i_LSLJl jj j t4_JNi 4_a_LSL] ojj (7 _ 3) J^SLlJl ^ j_*_> 

JUJoy tJI^^Vl 0 Wa'.ll JaWU lLJUJI jJaJl (_p Ojl_^ £j j-iu^J A-^i^Jl 
(_£JlJl4J Jaij £-j ^JL^J i/ilS i;J~j iljLia <. j» ^Jl j-; 200000 2^-"" oL^^ 1 

. J~. ^JJ \J*i Ji 20 Js\ y iij jU-l 



r 

I 25 
20 
15 
10 



11.78 








13 70 


3.12 






3 60 










7 40 








3 40 



0 JO 



>1«UJI, 



L)l J ^^tail Jaill! Ojl Jjii* £j aaIS" S-Aj : (7 _ 3) J^Lil! 

. (DoE Shales 2004) oLN jJl ^ SiLkJl ^ jjyS ^ 



JxJc]\ JikJl jU i£_l>i-l ^Ju^ t|l J US' tdJUi ^« <bl 
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JJjaJJ l) 2 . j>**0j\ pjJL^J ^jiLJjj-U^ JJLiJj CjI j>*j&J* ijl 

.|JL>- 4 yg a->cJLa 4_w«L™<j La j-o-P la a'. )l 

^bJN <L>^-* i^-ji °500 ^Jl ./? ll ^-j^J t_^>tj jv-j j-aj .^LlINI 

^j-a ojl yJl -ijjjJ -j-^- jj— SJl ^j-^ * ' j-Lla-oJl oLj j-t jSjjJ. , g ll ^J-jLw** 

j-p ( _ 5 Jlv' > ^I ^-vij^Jl L^jIji^J j! t ijjJc^k>i oULiJ j»lJLk^L; j\->y\ d*>L>- 
i _ f L*o^\ £-J> j-<J\ t3j->Jl <i~U ^^jJI S^J^Vl iaj^JaJlj -iiy- ^LJ' JhU-k 
iSj^is ^ j i^Jlvs^M jLSLJl jli- ^Jl jv^aJl Jjjj>^ j! <. J^iLil iaJJJ 

ijJiS 4_Jl L^Jl Ja.-./?-U J^— 'I L^Jl y jv-P^Jl ( _ r L*i 'Jj^l L*' - iiJcLi-^ 

^JbcJJ iail ^<Jl <LX;Jl J^LLoJl ^ I dli.iS' k_~x><Jo L§Jl j~s- J-«-pI 

jLx-xL <Lol ^aial j j^vJ j! o-l^ oL>JL*_«J ^j^i toL^JUjJl <LIJuj 
Jj^1/oL-J 25) jUJlj JaiJl U^J UJ» .J-^JJ LsV^I IjMji 25 

^jJ-s^Nl j-<Jl -Ulj ^j-*-" j-Ja-iJ ( _ 5 -l- f - J"* 1 ^ j-- 1 J^>-*-J (2005 

^Li! ^ (^1 C0 2 Jl JLp J 1 ^.^ ^ i51 - i3 ' J^ 1 - Iai - J, 

^ 30 J\ toUaJl Jlp ^Sll l_JlL]| t JU»Sll ^^Jl ^ 

i ji jJl isLkJl oJla oj^LjI U lijj .^-^-oJl 1? a; U isUaJl io_J ya 5j_oJl 
^ Jilj^Jl J^>j>^Jl C0 2 Jl djUtJl ^j-ib-J ^Jj Lap 'l^jj^^I 

ijjLLa t MiLa .i-^-jJj^- cj^LSUlj ^jjjjkJj C0 2 Jl jlp *ljj^l J*>U^ 

^jlJlSjJI JaJjJl ^LiJL 

( < http://www.iea.org/textbase/work/2002/calgary/smithdoc.pdf> ) 
L5^il Nji 50 jA-LjL^ 4^jjjkJ aJiASj C0 2 Jl jLp *l jj^l jl ^1 yiLij 
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JlSU ^LS^il olj^ji iJUJ ^ j 4_JUi>^/l ialSUl jli tiJi^iu^Jl 

Lf i)ij CJwo .,<■?" 7_3 J^SLiJl ^ ioUaii^l JJL>cJl jl iii^*^ k_^>o -J^j-; 

. C0 2 Jl jlp ials' 

J*AJlj UaiJl Jl^jl £. ^JbJl iJLiS" 

jL^jLL^^/l *_J-L>J <uS\JuJl j»Uajj 4_jj_i<_«Jl <Ljj y3 U SjL^Jl OjJLil c~JJ J^JiiJl 

JjtotJ . ? ( _Ja a. SI JuiiaJl jij^ ^ £^~-t <j' *— "j-L^^U jj^*J J^i iJUJl>Jl 
oJL>cJLoJl oL^ jjl ^JLLj jl jj-Ss-o-oJl ( j» <t_j| SJLp^JLoJI jJl iSliaJl ojljj 

.2020 »U JjJl>^ ^U-Jl ^kiJl jlkJl <y= Lajj JsjLJI ^ J-^ ^jJl« 
25 ^Jl jj>o <u>-p-La la a i jLa_^L <LoLs^i9l c.-..".-q j_> ^^^Jl ° ^x^-*JI ^_>jLJLqJI j-LJj 
oJla jl . C0 2 Jl jit- c-A-jLkJ 4_aJLS" ^ tJ^jij-JJ Li^-al IjNji 

0 W a . ' I JoLkJl ^ jj^j j^jI jj^o ^Ij-" ^J-^J-i _r> ^-djL™^' 

(_^JJ| ^jr ,/? ll us^*" ij~^J J-^-" 0 ^-^^^l -^-«JJ<J ' (j^-*i ^" es^ 6 "' 

jj k_JLP^I ^ j j-So ioJu>wJl Oj-^SJl ^Ja-ajJl JuLkJl Jjl jji ^, lam jj 

j_a IJlaj .oJjI jJl ^jjLi^oJl ^3 idUJ jj^i ol jA j^-;jl j-*-* j- 4 - 1 J-*' j-^Jj-^ 
IjVji 70j Lr^>! IjVja 25 ^ jjL_ ^aUaiiMl ^L^l L^w-j 
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jJz- jUJl» JJ ^-ty^ -^rj-i ^ 'Jj^l Jwa_iJl ^ J^y ^ 

jd\ jUJI oUsL>l ^1 ^J! BjLi^J oU- ^Jkva-Jl ^Ju^lJj .((^JlJlSiJI 

.oJu>^L<JI oLNjJl (.Lj^JJ (^j-va^ J-^-^i <_s-H 'LrK$-* °JJ-^ 

^jiSia j^a o j^jji 250 Ji^M ^ 5^ -ijlj-^ jL^jJl jl_L& J^-*jj 

(_gJLJiJl jUJl jJJL t Lj ( 0 W a'< J^j-; ^15^ jjJj^i 1.5) 

.jUJI ^IxiJ ^ <£<Jl 

cLolj->JJ L~Jj jJLva^j jLLwoJl jj y»j o\£ LoJUaj .jv^>tjiJl jjJ_«_<iJl 
.jj>Jl jv=>tJiJl jv>-b_a jtL_a jLS' c ~9j .jjxJl 

^Ji Jjj .iLL^ oJU^j J^-J i"oy 21 C0 2 Jl jLp y ^jl ^->Jl 

^L^Nl ^ o ^JIj JJliL U t CO2 Jl jLc- Jj^>o iJuj«Jl oJlA ^ij .iSQaJl oJ y 
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jjb jl .j»Lp J^Lxo jvJLxJl J j^>- jv>cjiJl oUjjjx_i j-zj^J 

d-x—ilj c~~J ijLiJl j! i 4JL-«_p j*->^ oUL-laJ l ^ s i-^ y )l\ ^_v=>j_«Jl 
oLjj>^J Jaii 4J jJLa iaiS' oli j jici^< Jlj^^/I JJs .j^/l ^jX^ jLi^iNl 

jLa t4_oL><Jl jv^-lj^Jl jv-^iJl JL^ jjb L>J5 t dUS £_aj .ojLJl^I j-S^j 
j»->tji]| 4JLI3 jLt~a .jjj^>_a jLL_a <_yLp \ .,h>\ (_g ^j>o oJlA <uL^>_*J| jvj>tji]| oLiJa 
(,5^1 ii-ii- LJjj^S'jjJLwA oljLp ^Jil^) jLt~aJl j-a (Coal Bed Methane) 

j»_>tJlJl J-i Jl jjJ->t-«Jl J)-*-*- uS - * - ^ '-^"^ 0 J ^ ^ j*-' 1 ^ oUL-la i jj>- j_«Jl 

oJlfS' jv^i oUJa ^ji ij^-j^jl jLL^Jlj .jv^iJJ (^iLva^S^I ^lyk^^l i~~Jl 

jUJl oLJaLj^l ^ 4JLJLJ Ijl?- i^jULa ijUjJlj .<l>-\ y>^J\ ,j-£-<>_; 

Ji\ jUJl iiy>^j JaJwaJl (J ^i>^i tjvJ>JJl iiJa J> jL^I ji>J il t^JLJullI 

: U5 ( _ 5 ^i (.i^jjJl oLjJwaJl L»!j .jli^/l J*>LW ^W.JI 

jUJl 4^*5 ^jJLiJ J^oLS" J^-ij SJLoJjtj ijLij j^/l JL>- M aJJ Lq_i ■ 
jLt^aJl jLp ^1 jj^-l iJu^- jU tlg_>-lxJj i^J"-^ jw>^ ii-iaJ 

.Ua>Jlj ^-rfiil 0^/jL>t>i ^ oJb~lj j j5vj La ULp 
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t_gil ,/>~j>\ JlSv-Li j»j>ejtll oLaJa £y* jUJl ijl j_a ^^jj oULSJ ^jjJaj j*J JlaJ 

.5JL>tl«jl oLN jJl jUJl ^IsjJ {y 4X«Jl ^ SjJLp 
j-A Lo-? t 4_P oJuJu>- j-Jj g J l) i\ i£j-z*-U .SJl>sJL«J| oLjN jJl 

J^-ij J jJb»Jl oJla ^jjJail ^bjLJl .1_4 J^JJl ^ (j^J j-*-" 

1 -V*iJ -fJL«-!l Jj^ «^ 1^-1^ j*->^sJl IaA> jtL_« jj-So .<LIil 
i. LjLoJlj i ■ ./> II j 1 1 JcS j t LJI jJl^i! ^ Ji ^pt-Li J^-JL> Sj.^S' oLwo.S' .> j-^j-; 

ijlj^Jl ^LoS/ i+jLS^. <j-S"l«! ^ ijlj-Jl oJub o^-jjL^j .White 2005) ^ 

j^j>«jiJI oLLJa j! j-^f- t JjJUl oJlA ^ji-P oj*>Lp JJjjJl ^i^jyj .AjjULJL L™-j 



IBM 




1983 1986 1987 1989 1991 1993 1995 1997 1999 2001 



tSJb«dl oUV^I ^ *j«»aJI jU £ls2| : (1 _ 4) JstiJl 

. 180000 boe jl ^_^SL« j 25 jylSo »Jj j_>~L; Jb-I j : iiis-^U 
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(Economies of ^Li^ oLoL^il J-iiJ ^LS" J^-L> isLiJJ yS 
^w_™jJ| SjJjJl jli t l)V I ( _ 5 j^j .oLLSCJl Lvi-ij^w^ jl-J j-ij- ^ Scale) 
jL±u-l c~jCU jjLxJl *L>o! ^ jzS ^ (7LjNI ° jij* lS-^c^I jLJJl oLisL^^ 

OjjJa Jjj .oJU>tJLoJl oLM jJl ^jL=~ "lj " ' I <LaJa jLL^o 

ijUJl ojj-rf? ^ cOjJLLjl 4™^L- > yi 4j«JaiJlj .jL>t^Jl IJlA ^51 oljjJaXj 
jj-So ij <t_L5\JL<i oJlAj .jv->^«-il «*JLia JajjJ ^^Llj^ ■C_™>t-«Jl ol a ./> ll 

oJL^uJl oLN jJl ^ iiUaJl ojljj OjSj Jij .i_Jlp^I ^ lt ; W; Lg™—; j»JULjl 
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tjUNl {ja j~S jJlp ^jJlp JUJUj ^jJl Jaa'J 1 ^JsLx^l jty£ iilij j»|Jj*JUxL *LJ| 

( J-^-^ j CO2 Jl jl* ' <uUb»Jl ,^>*ju\ ^ jlL_«Jl ^-l^jj 

ji^oj C0 2 Jl jli- dJJJJ . jli~<Jl jv^jjJI ^jW.i ^jJlp 

(White, j*->ciJl jljl^l JM»- C0 2 Jl jl* Jj-*jj tj»^x-iJl <LaJ» jtL_a ^jUj ^' 
bl*Jl o^Jl j^J tS^o tiSUs. sLil* ^ C0 2 Jl jU JaiJl Lo lilj .2005) 
c.Ul Jij .jj yai kiJUi £_» iiUJl oJla JIjJ^j .5j_JjJI jUJ LLl><^ 

.*daij^>c-a ^>l~> o-\jI jJl ^jjLi^Jl 




4_oliJ CjIS j jJt ll ^ J-^rj jLjJl ^J} 

Ijlp J^Sdj I iolijl (_g ^1™<J jU C (_5^>-~ " J J/^-*""- 1 *— 1 J*^ (»J ^"-^J ■ <*-vijL>cJL« 

.(^jiLiJl J Sibu^Jl oJb^jJl) ^j-xjb ^yLi 0,1 Jil j j^J IJjj>mj>^ 

<LoL«-> ^ (<lJuij jl 5_jU jjjS) Lj_J_4j LJsLj^-I jjj>wJI oJla 0 jl 

4JUJI Jj .(o-ilij Jj.tgllj <U^* jjjws) ( _Ja ai Jjit jl i l-Jbj- <uii>^ 

JJl ,_JaiJl JJJaJJ 4->lw> tlf^jUJl jlkJl» _> jjjiwaJl yC iijJ>S\ 

j y>r j! IJ-* ^jXjoj . « j J ■/? a jjjx-^'l LtJ**)^ .tlJUl J Jl J jj 

ajLLSJI <ui L>_j iLj-W 3 j^jJ jii lSjL^JI JJ-Ul j} . 4j j ./? c- ilj^ ojii 
jiJb jj 0 Wa'.ll JaWll jl ^j>- ^ i jVc-j iaij ^Jj Ajj-axJI il j^jl J j^Cj 

.(J j>cS\) ,/VJl oLLk^- i^jjJL>J "Lais' 5 ^jiJ 

Sjilwalil CjNJjuj Ji-^J ^ jl-jJl j^ ii^Jiij j^f- oUaL^^I oJlA j^jij 
^j^kj (_£ j-=^^l ^pl ^^Ul ,j-J d\s2j jls JLaj .^U-ali^ oUliJ j»|Jl>t^l jji ^yi 
t j^- jjr ^ A^jC^fi cJ\jik£Z tlj|Jb~j L>Jb|jb^J J^>-^J .Jj>jl_l UijjJ jl 

JJJLijJl 4_J_<k^- t j ^>r ll (Ji-ijo ^y^- JLp JaJwij jL)"^/l jj-*^- J^j jja 

(jj^-iJl ^1 ^Js>Lio iLjJf "L^Ail jLI j-i^ J^o-^ji (^ji^^/l iijjiaJl Lalj 
dUij i i^jC^a j»l "Loi^Ja oJlSI tlj— t oLii-U i>-L>cj l_L;^ . ■ W ll 

JlSJIj LJU^ o-^-S ^jj! jJa j»Jj>c^Jj .jLNl ^jcj (_s^J jUJJ j-o-^ j-i jJ 
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15 ^Ij^ SJ^-Jl oLVjJl jj_>->~Jl jUJl ijlj^ JJuJj .J^J=jJJ 
15 ^Ij^ UU- ijjj c( ( _ s Jaij jj d^jsLS^i jLJ^ 1 100) x5^i j^jJuy 

.iMJJ jUJl ^1 isJl ^ 

(_g ^i-l jjS'L'l ^ oJ-^-S' j j-? 5 ^*^ jLe o*>L^LJLj $ 3 (j* j-* L> j| 

jvJ ^ij (_5_lJu: jli> L^joJ ^1 (_5 J>H\ J joJl jjsuw jl SI .iJt^- JJti jjUJl ^ 
jl {j**^? j^^l ^y 1 j-^5sJl j^j . j y>*s>*LA>S\ ^JLJLiS'^/ iw^A^Jl ^^^Lp 
(Barnett) c-ijL ^>J 4^_iULo o*>L^LJLj ( _ ? J^ <_£ j-=~l j— *j (j^l (_£ 

^ j-jLj t oJb-^^Jl oLN jJl ^ JpLLJl ialSj yi>Jl p- 1 ^" j-jLJ 0^3 t JuS'ULj 
la «> : ll JLi-il jLS ii^>- L— < jj wjU^jj t ^Jl_»Jl ^^J^l jJsLuJl 

j» j-fl-j jl j-*^^ u^ -3 ' J^~ - ~ J ° J - " - " 'L'LiLiJl j' L«-> ' ^ ^ jI Ll* 

ijl j-a o jij i JL>- .ijl j-<Jl 1 JL^S" j^l oljjialj <uL>t^Jl (jl y\ 

■y, <ul jlS'jJ ^oJiidl jUJl oLisLj^-l oLjLSL»l jLi t^JuLidl jUJl 
JL^jJl iwJLkuJl J-alU i;L>cJl ijJl ^ ^jiLCJl jLo±u-Nl L)j5o jl ^-j^Jl 

.jUJl £y iiliOl iJuiu-^Jl oblJuNl ^LiJ 



?JL«Vl Jj^JaJi J.JLiJ.1 ijlj^ oIjJLa 

J^SLAl7 (3 _ 4 J^SLiJl) oIjjJlJI 4^^U iJu^ ilj-o jLtw<Jl oIjJL-a jl 

^L^LjLjj .u^Ijw ia^-v^j 4 ./? a->eJLa ojl 6j>-j$ ^ s-LoJL jLL-oJl ^Uo-j La-U-P 

JJl^. ii>-S/l oljUJl jSl «dJLLi^»_S' 4_LvaJl ilj-Jl oJua ^Jl jLLj t»Lp 
LjJLlp 4^jLL« <lJw? oIjj-L J^SLAJ Lsijl is "... " CO2 jl jLj^Jl t jLo^/l 
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.1x5 _ S_Ja ijl jil i S. Dallimore : 

jj-<w=> JaJwiJlj ojljj>Jl jj5o Uj^p t o-Uj>^1<J| 

t j_o ,3-Q-f- ^ <u_iJl>- <uJa ^3 j j^J La ioLc- .4.4 JlSsJJI ^ i_r^J j-*-" j-* ^* 
La J^p ^ j^So l^jls y^Jl £-13 ^ Ulj c5Jaij ijL-^J j>1000 ^1 j» 200 

.*Ul ^k- <y j» 1500j j. 500 
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x5 _ S_Ja ij\ jil i S. Dallimore : i_« JiJ 



t >^«-^Jl (>; L> Ji*j" (j^.y 10000000 j 

aJUJI i^ljOJl J (Milkov, 2004) ^SlLa j^-Jlj .^jJliiJl jUJl ijlj^ 
^ji ilsjLiJl jy^jj .k_~*-SLo o j^-iy 2500 J Ji ijlj^Jl J-«->^ jl 
ijjo lUUSj) jltwJl «u L ^JJl jlSLJl 5.4 JSLiJl 

■ jLa-tl^»*)Ll Lows LsJLA Jj<j>ilj La <.ij*-S JjJaU_<J Jj ji o j-XJCoJl 4_v2j5j>il^«J I 

LJLLJl SjljjJl ^JLpSII jh* ^Sll ^jjJLJlj .^LJI 
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_ 2000 J.*) I^m 16 jlJuo Jl* .-SJl^j tiUl ipL^vaJl j O^iL-JI j iUa^i^U 
oIjJL-a oUjj-i^i ^ ^y*;. kJI jUJl ^Lijl 4-Jl£_a^/ J^Lj. jv-jj-aj (2016 

4_w<>_a! jlSy\ (Malik project) jLLJlj iIJllSj <.3JU>^_<Jl oLNjJl iU^jN 
Jlo-i ^ jlJj>JI oliJa oUaL^I ^ 2002 ^ jaLI SjuJ jUJl ^-^J ^w^^jj 
oLVjJl ^ 1999 j>L«J oIjJlj^U jJl Silk! I Sjljj S_ki- iJJugJj .IjuS 1 
cJJcJ^ ISjLUj .2014 _ 2009 J ^LJ! SJU; ^1 J^^Jl ciUlS" tSJi^uJl 




JlS'jll jlil! oIjJLa ikjU- : (5 _ 4) JiLiJl 

.1x5 _ S_Ja J! Sjl J.I l S. Dallimore : 



lIj! : ^ CxJ ij-y^S olaMij-l I JL» J-L>^ Jij .2020 j»Lp J j-L><j S^Il* j jSj 
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l)I i2030 j»Lp JyJ 3 jJL ^jUIj jl ^j>- j^Jl j^e- ^yj •^-"'j 

.2020 aIp Jj1>o Ja^jS/l 

<_pU^I J^kdJ iLUJl oLj^Jl jl 'Si\ Ji=- (AAPG2004) 
LJjLi LJlj t olj J . g II c~>J jLc ^^Lp (_g jjL>cJ l _jJl oLjjj9«Jl k ~a°> 
y- jVe- ^jip (_5 _y>J M ^xJl oLlsL^^I jijbii Lijl U ISI jLSo^l i?-L>o 

.2006 aU ^ JmVl J^k ^LJI 

.JJLu~<Jl ^ Silk! I i«Jaj| ^ jlL^Jl 
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t_JJaJl ^ 1^^ Uj^- j! S-^JLkJI AiUaJl J-ii— < * *1 jJ^L^\ i>jj.i ^jj^V- <_^> j* 

^J$\ Ja— _j N 1 Jjj-iJl olilJOiL (^j^-L— 4-oliJl ijJLxJl J"}1>- Jail! I ( _ 5 Jlp Jblj^jl 

65 ^Jj 2002 j»Lp ^ L-^jj j 31 ^ jJsLJl L= 1? a ; 1 1 Sj_>_j 

. (IEA WEO-2004 t^y^^Jl jh.jL™^) 2020 f 1 * _s* 

jliJl Jbl^uJl __JJ_Jl jl SI .jUJl 5Jb- ^ yH\ ( _ r _«J J-ia^ j 

t L™-j 1 j^_j_>_uJI CO2 Jl jLc- j-JLxj LJjj- j» j^-JL<Jl c JjAJl ^j^i ^JlSJI ^ 

J»jJ— ^J^w—woJl . . I? ll jLkJl ojL>_j j jJaJj jL*Jl (jsl j_^l j ^>cJL> _o j-oJlj 

3jL>J 1— it-U^o i_j j-xj .<LLj_=> oliL~a (j ji J jJLuJl jliJl a^o-T __ r= ?-' J-n-^-j 
417 j.* 2002 UI^l^ ^ ^ ti-aUwi! iS^U jiL-Jl ^ L. 

t^jjij-j^Jl 2030 ^3 jLJ^ 1260 ^Js\ j^ 1 - 3 

. (IEA WEO-2004 

AjLiSj ^Llj^M ojJLsjj <_J_^Jlj 4^.0^1 _ij _>_*_! Lj t (_£^>_Jl J--JI olj-o-a 
LjJLj oLpI j^-=^I jJab-oJl oJla J_> 4_>-l_^ _JI_la j j-S^— - j . 5_i_L$Ul 
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. Jj j~Jl JU o jia~-JLi jl .ol oJj«J JiJl <Jr^ ^\^J>C^J\ j»J juJ 

.iulsJI yv^" ■ 

.,_ywJl jjitsJI y J^Jl ■ 

.jj_g_«J>Jl Jj^-9j i«*>Uj| • 
f.y- J c_ 43 _JL SiiSCl ol ./?.a->J j^JU-^i t Jil™jl ^y ..Wll jUJl iJU- J 

Jj jUJl J^™J £Jlv2_<i J ^LJLjl oLoLaisI y« j^S 
500 y ^yJJl jUJl J^-~j «JLva-<J JUJl 

f U J US^I IjNji 250 Jl _p- J! 1990 *U> J L^l- J=JJ A,j 
j j^Jw^ij .«LoLSJl yjj_JL*Jl ^y 1 g . 1 S o-i £-^1 jl ySU>_<Jl yj .2004 
oJLp JLaj .^j^JI e-UVlj iaiiJl y <_}S J (^U^jI j^C iiUaJl Sf- US' oL~~>iJ 
ol jj>t-_«Jlj t LjL j-^-S iUj (_jl J^~^~Jl oljUu Jwo_»Uj t <L*iljJ_Jl oULaj 
.4^_j»^J| iiUaJl y™^<jl jULJl aJl*^ Ja^g j t^yJLjl iUUJl 

jl_L>- SiU) Jl—Jl y<JJl jUJl o">lSU J <ULiJj| i;UJ» aIjU^I jl tVl* 
jyS J>SJlj o-Aii^ (invar/polyurethane jliij^J y /jUj^/I y ie- SJJtJl 
j~s- .iw^sUJl ( _ r w<>jJl ol y~JI J Jl™<Jl ( y-JaJl jUJl oMsU J isUJl jlJUs 

JJL~«Jl ^y ..lall jUJl 0*>lsU JU ^Ij iilS J is j-^Jl J*?J ' oJS <bl 

Jj yU^J jl yJl y j .1985 j»U Jo. iuJl J 25 JiS/l J C^>-\y yJl 

J y3 a <J| jjJajJl yJL^j .iUiliJI 4J_^< ^jj^JLaJl ^ (_g y-l «LL<J| ^ 25 Jl y 

t i_otSJj 200000 y> ^^iSI oU— oli o^--S t jk^ <- L ^- a ^\ j~^^->. UlSJJ 
.t_o<5Ji Jj> 138000 ix— oli ojl jiJJ JUJl J^>JL> iijU^ 

SJU- j 40000 Jl l _^j*>J_a Jl™Jl < _ y 3t =r kJl jUJJ i^^LJl ,_U>~> jl ^-o 
JJl ^^-"-i-il J _^-Jl jLs t (iw^sUJl <L»» 40 J Jl~Jl ^yn^JaJI jUl! ojI jjj y> 

ouy ji 

J^-l yi ijl t jUc_Jl J 4— 3Us> oLLOi j JajJl IJLa j-ij jl j-»Jl y J .oJ^>c^<JI 
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Q*^\ . g ...~. \ j»_waL/aj iSU-»j .jUJl Jww—j ^Jl ./? " j»J (j-^J ' j^* (_5^i J^J^*^' oLkj>c_a 

Jj_jj>hJ| ioU-J oLkj>t^J oLiJwa Jjl jU t iJU- JljjM j! <ul ^i- t oJl^J} 

.(1-5 j£jJl) 2005 /jlit ^ I^Up o! Ju J^Ul iili i^UJl jlp Jl 

Jij .^Ixj^Mj ialSJl ^ Jjs ^ oL->J jUJl is jisj^ oJL^-i JiJ 

^j/? . a>cj_g t ^ >^-J J 1 

c— Jl?- jJj .4_oliJl j»l ^ 
51 ^.LJl l-^USIIj 120X y L.I .j>l 

jJI ^ .(3 _ 5 j£dJl) i-ljjJl JvJ I4JU 4-5^1 

j-jUI c_ «-ji>Jj 4jjiSvJl ol ./?.a->J ^ J^-i-j jv-aL™- t^LxJl ii^ilLi 



X100 ji iJUJl oljjJaJl 



CjmIm 20-14 




J^LJI iJli jU> Jl Jj^iJI SiUV SJbJb- £12; : (1 _ 5) JS^Jl 

. Excelerate Energy y jil> Uj^-loJ ^3 
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^1 niJliJl 




1970 



1980 



1990 



2000 



2010 



J^>. ISL>- JjUjj .IjJJ LS JS3 J^>- ISL>- USD (j-Jj t »5 1000 J£J (1GJ) 

,USC 1 ji* 29 LyB jUJ! ^ (1GJ) JL^I jJl 

.JjjJl jUJl aUl ^ jil (Gower, 2003) ^ Lj^-UlJ JLpI 




Transcanda 



L~j ^ jlp -kij *Sj 
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SUL-a iSb_& t *>liL« .Ijl?- JLj (j-'lj i>-L>o A-JliJl ob-^-^cjJl 

- ^^—jjJl (blue stream) jJu k-~jUI JaJ~ j t^^l jijs oljLJm 

^jJl^ JLp oblJUiJ J>Sw ^ j' j-o-^-L; ^b>ti*- 5^^^ 5x15 jl 

CjjIjI Lo ISJ oj-^SJl (31 VI LfJ j-v^jj <LS*>L>_*Jl jUJl J j-aj- (V» 

^yLt- oljJSL*Jl t j_™^>cjJ 4_L«J^>c_«Jl oljjJajJl (_gJl^J jj-^-o-oJl ^y 

i_~jUI Js jJaj- j>jJi {j* t_~jUVl iai>- (5-j-II J-A^<Jl __ r ^N-Jl J LoJ I jjxlj 

Ja jja^- ^3 <bi)c^>c_« SiJlxJ^j oL>- ^JCJOa jjw*^- L^J*Ai>- ^y ^j^oj ( _ 5 ^l ol ^Jl oiJbtla 

JA ^>^J\ JLaj .^JaJl jUJl J\ 4iU>VL t^jjO^Jl jl C0 2 Jl jU 

^ oL^S cJljU t SJlpIjJI <U1aJ| oljjJaJl oJlA "jfi ysCj I ,jv2j<j 

I g I ■-" jJ <LoLyaX3l JJD <d_™L^i ^Jj J jJJ ^Jj yCjij jUJl ijl j>i 

JLi j . «jj_>^>^<JI» jUJL; 5il_P jUJl I 

*LUJ ljj^>t>: Oj-S^j jUJl Jj> jl il LSLj-^ L>J W ^ W ./? <J| 

.ljjj»^>t>i jUJl ^ji-jV <U^>cJl <uJl oj^ dLj t j~^j .iiiU «U^>o 
Aj^I ./?"JI (3 j—Jl LAjLvi^J aJlo^- Jjo jli- ijl y t)' _^l 

.jaIjJI cJ_JI ^ 

a^xJI JjuJLj t^Jb-Jl JUJl jU«-xl ^jip JUJl IJla iw»5 JLoJuJ ^.1?IL 

A^p jS- oljjJliJl oJlA jU dJJjJj .^v^J^Jil ^Jl J-iJlj 5Jl_ijJl J^J 4_J^jJl 

jLiJl ijlj-a i ^5\>s o^j-J-j ^ 50 Jl^^ - ^j-^j -(^3^1 ^r^r*-^ 



0 j^J 0' ^j>-jjXjJl jl C0 2 Jl jL^ ^ °^r^ «^ p ' jL^ J-^J "^A**waJl jLiJI^ 0JU6 .t.T (1) 
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oULiJl jU dJUJbj .(IEAWEO-2001 ^ oii> Cedigaz) LJl> Sj^Jl oJla 

ilJLa^U 4_o_^L~ Jlj—Sfl ^jJl Jj_v5jJ| J-a jUJl J-SUJ ^^Jl 4-L>-L>Jl 

(CNC) JsjhwoJI L? ^JaJl jUJl 

jUJl J^—J Jil Jl° ilr* (T^j-*^' I j-» .lzkjz}\ ^JsVc- 

(jLiJl t j^i La 4_wo^J) oLw«-Sol j! .<J j-vj (j-^ jLiJl J-^^jJ 4Ja>t_a ^ji) 

Jj . . la j tO Vl t Jls^-jj 2 <ul j^e- c ^jjULa oJLp tl~>o LJL>- 

t5» f-X>«^j ■ jv-^wjJ J^-l y £_Lr*1 ^ 

.^Jw» JjUaj ( _ 5 Jlp gyj jJIj l)LLJ| ^ ^yt-JaJl jliD J^— J oMSL jv^waJl IJlA 
IJlA j»|JL>tJL^il j! LoJlp .(JjjJaJl l _j-Le- ^jjI g 1 1 .,h A jJl ^ ./? a J^«_>cjj 

yj .i«*>L-JL (jJmjJ j j-f-k ^jJj lS- 5 ^ l?^' 1 1— jj-L*'^! 

(jUaJ ^jIp jUJl oLq^I jjiaJ Jj<->- oULalJl oJlA gs^O i^^Jj t)' jiCo-aJl 

jUJl ol jJUgi" JiJl 

JjJotj la « .,h ^ jUJlj cLoJl ^J-^ 1 -^~ s ~ ^-^J 'tJ.siS jL5Li! j^Jk jLiJl oljJLJbj 
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<Lfl_o«_vi ojl jj>- <L>-jij 

J_^^«J| jLiJl Ojl 4-5^ _p jj-" j_JlSo ( _ 5 -^- t 'l W ILi oJlA SjI jJ>J| ^>-ji (1)j-$sjj 

160) 

<L^-jb-a oLJLLa ^1j^>cj <J j-v^j -U-pj .^>=-Jl jl j-Jl Jjj jJ^ ^j^- t oL«> 
1 g 1 a i jLS' jJj ^y^^ c Sj-J* ,/? !l jUJl oLa-S"! jjJ Lol yg : 51 Jj-S^j jl i_~j><l->j 

15 (j^jJUwaJl _ jUJl 

i jJjj 4jjL>nJ 4_oLwo_*S' OiLa-S' LJL>- |»JL>iJU~j) J jjtL_<J ! LwA "tliLa^Mj .4jjl><J 

j>JLi^u-jj (DME) (dimethylether) ^LJulloji c (^Jc^* Sjlj \->y^>^ ^y^^" 
b jij ^-vaj jl j-SLo-^Jl j-aj (aerosols) ol ^ji b jJ< .,h < JjL-Js LJl^ 

<L<Jl cJ jJl 



15 JjjJL^aJl 

_ jJL^i «lJlo-xJ ijjLiij 4j>Jbu jUJl J^™J <L_Jl>Jl SJlJLJl ^jS^l^J 

i c^JLk^l j LjLJl ^ *>U^I o j^Js ^Jl (Fischer-Tropsch) J^j y 

t (syngas) ^Llwl ..Wll JUJl J^j>o Jj^I S^^JajiJl ^ 

j\ t(CH 4 + H 2 0^ CO + 3H 2 JpUJI ^) jlJLwJl 

.(CH 4 +l/20 2 ^CO + 2H 2 JpliJl ( y) iJj>Jl B-JL^SlI IkJ^j 

tiSLkJJ Nli^iJ i_ JJa^j '^rc^ J^-~; y>JJ J^L^J Jj^l jL~<Jl 

^j/jjo .i-jlLx-o t j->t-~S'jl ./? aJ Uwia ^jliJl jL~«Jl k_JJa)oj .JuLx^/l 
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. CO + 2H 2 ->-CH 2 - + H 2 0 ji>^ aIjl^L 

0>b_~™>njjl ii>Jb>0 Lj*s 4jlJL>J| <_j3j .4jtll>sj0 0>ljjl^c_4 j»|jj>iJL«xl l jS^OJJ 

ya ^JlSvJI ^j^j t SjI y>JJ iU J^pLaJ IJlaj .J^JLl™«JI j g fe" ^ 

plJLJaj Jl?-I £jA iiUaJL JUjjJl j! jU^Jl J^-SLlj JoLpI <LL>_P ^ ojl y>Jl 
3^5" oL5 iJLojJl jJJaJ dllJJ til«Jl 70 Jl^p- 4ilkJl otlaS j j-So j 

.^j^Jj C0 2 Jl jlp A j^-^i JjSfl ^_9JLgJl 

syngas + Fischer-Tropsch) yJ jJaiJl 

.I^XP 

Lpll-/5 ojSy^> <lJ^p) y* J j-tl^-oJl ^lljL) ^J^aJL) 

oij^> LJlo-p) JjJLL^JI ^ (DME)j t(jLwf J^-^ 
jL^ J\ (LPG J^-Jl -kiJl jUJ JoJLi" (DME) »(JL^l-I y£*jj .U~r 
. <http://www.aboutdme.org> Jjj-UJ Jj-^ j! '(jLjj^jj 



^ JjjjJl ^yi J^ 1 j-; 30000 ^JiJ ^y-V ^^-"i £° jj-^ 5 
iJLjj .2010 (.Lp L.^ J^l^l ,>« oil. ^1 J-a^j t2006 (.Lp 

.gJLLj J^jL~^ Ji-wOjj J^-^ jLiJl ya t_o<-S\_a jJLa 300 ^jJl J^jy>tjJl O^JLx^o 
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oLij^i c~L*->- ^oLJLJl oL ^Lsflifl l)I jvJLxJI J jj>- oLix< ^ <u j^JI o j^Jilj 

l^ills (J"-^-" »LXJL<J 4_oJL_<j 4_aJlSo JLs (j^U i _ s J } jUJl J™~J 4jLaj ^Lx>o 

.(4 _ 5 J^Ji) L JSa jj 30000 J\ y~ J\ 




I960 



2010 



jjUL, jUJl J., .,.,,„■? oUJ, Jlil ^tj SilS" jjJaJ : (4 _ 5) J£iJl 

. 1. 1. Rahmim, E-MelaVenture ^ jib Lj^-loJ 0_p1 .2003 '^y. ^ IAEE jijj ^ cj> 



jLiJl J^~J o J g *? oLiJ^ ^j—sL^i-^j .(5 _ 5 J^-JL]|) dUi j! » . la 7 . .. " 
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^yl>njj j-jLj j~x-^> (jLkj 3^"*^ J™~-J ijUjj ^jjj Oj^J (1)1 ^jSCiwoJl jj-^J 

(biomass- i>^~>Jl J^SsJl J^~j oLI^p J*>U>- ^ t^^^^l ijijJl Ails' 
jla <. LLJL>Jl ^gij .j V _> i iJl J™-~Jj jUJl J^—J oULixj i^^JLil to-liquid) 
j! j-a ^jjJu^^\ ijijJL ijjLi» LiLSCi ^->Jl ijijJl >LiJ ^^^J^Jl t_~-~Jl 




JUaJ jUJ! J-j-J l\JA JjI ^ij-J : (5 _ 5) JiLUl 



. Alchem : k^JJC 



J yC^> ^j^J J^-* 1 (.r^ j-iL-«Jl (( (j;JLjLajJl ^i- 1? a 1 1 » ilJUi^l ijLaJ ■ 
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<toJalj Jji jj s^y? y £~"lj lJL^ J-^ J^™-^ "U* jLuJI jUJl ijl j_a ^ lam ol 

obl-La^/l j-^l J J^™jJI oLl^a jW-^' u-^-^J - ia-— <j V I J j-iJl J dLj^l 

^ ^j-; ^r*~^ ^uXo oLm> J^^jJl C-*L~Lo«p 

.iJU- StliSj JJli Cj jS JlP (_£ y>Z 

Jvaj jl 2004 j»UJ 4~JL«J1 4iUaJl J^~-« tilj-il-l LjjJ ^ jju 

.2030 J L.jj byl» 2,4 Jl J-j-Jl oLLj> ^ JjjjJl 



16 JjjJUwaJl 

j ,,h tA lajLJl jl dUS . la a 1 1 ^IsjJ Uji Jil j_«Jl jljJl Jilj-^J 

.<JuLJ ^ia ... II Jlp ^ a-k^s JaJ«_v=> Jl JsLj^^l J JLp JaJwi 

la a i _ JLp 2u—J SjLjjb l _5^ LP jLiJl (_g jJL>t_a jIjuj 

.^Ja-Jl Jlj^l JsjLJI Jl L_~JL JUJl j^>. 2L«J t (GOR) 

Jl*Jl J iikj^Jl cjLIsLj^NI ^ J^-™- 1 GOR i_~~J l_ jj-kjkJj 
oJlP Jl 10 ( __Jl £y £j\ l$jl SI . ( JaiiU 2Lp jJl ULaiJl ^ L> jij iaJJj) 
j-SI GOR Jlp j^j>J jj-> JjjJL^JI oLiaLi^l jli tiSjiaJl Jj .oVl 
jUJl J^-l (j- 0 j^iu-jj t 1? a"' J j-i^ (j» ^•J-j jUJl i_«-i5sj J j-aj^ SjLp ^^o-^-j 
4j«jbJl iiUaJl j_g j^j>c_a o^/jboij J^-S^l oNjLx-^ j£j I g -» ^ jjf- j-<Jl 
. Jldl > i^- Jl 0.01 L-i- Jl 0.009 

(3 _j-~-Jl L«Jlp- Lol L" 'j^ 1 -^' '•^ L -* jL*i2— 'I la a i« II CjLS'j-i J .,h a" 

Jl$LLij t ULpj .oJLju (jlj^xl Jl <Jl«j jl ^Lxj^i/I jLSv^i ^ (-j^xJIj 4^L>t^Jl 
Jj>J I~L>cj iiLiSvJl Lo_i 0j~5' (_j N t 5jLj<_JI Jsb^Jl ^J ( j/sL?- 
Quits' jUJl a c ^5' JU^-J t jUJl ^yi o^-S iwo^ Jlp t-JiIs 

0*>VsLjj . . lall jLiJl J^™~l] oLLLa jl t k_~oUI Jai- J Jl_a ^Ij jUkil^l 

.4LJ5 iiL^J jUJl J^j Jj>-I £y 
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jujju, .^>L^Ml J\ jUJl ^j. SaLpL Ji,Sll JliJl jL^Jl 

Ju^j jl Ijj>- LIJl>- IJLa jl ji^ojj i^JaLx^^l cjLL^>Ij^j ( _ 5 Jlp dUi 

jl t> iU J . tL 5^l oNL- .JaJjJJ ^L^-Vl 
.jUJl jljjj Jl (^ajj jUJJ ^^LJI Jl ^Ml ^1 
Jj JUJl jj ij t ii-LSLa LwLo_p JUJl <ol_pJ IJla Jj? 

lilj .^JsLl^^l J .>j->-j_J| 1? » y3 11 Jilaj JIp JaJ«w=> JJi ^ji i?U y2 i^fl 

^■jOJl IJla jU iJaiJl ^bol SjLjj JI^j jj jl J^SlI JJiJl iilla jl£ 

A3 *>Vl=| (Jj ( jp jUJl uijj./!' jl iisL~o ^yLloJI JL^jJl jLjJl 

k_Jj>cXi jl iolp VyJl jiil 0 jia^J *l j->-^l lj-* jl j^- .(i>^i (J-i) J*Jl 

<LL»-p J jUJl Jjy jj-L>Ul Jwiij tiUJJj t4>i*>LJL SJLbcuJl ^ijUwJl 
Jl_a ,_^lj - <LJLp "LUIS' J^>— ~i ^ fr^ 'j-L— "I j' (*-^J ' "^-Aj-^Jl" ( _ 5 -»— < >j 

0>ljL_?Jl oJlA t JajjJ ^LljJ J^" jH 1 (j-°J-^~-*' 

.jLlp^I J ioJij^lj aJi^JI ^^Jl jJjJl JlI^I ^ Ljj^j {y> (_pL/ixS^I jL>Jj 

^j^Lal ^9 Lp ^JLo-a (4_L*_^J|) ^_A jjl t I j_L»l j j^\_> jl k I j_*JL**woJl t j-wJj 

tjlS JuSvJLl Oj-^-S C~~J 4ju>t_Jl (j Jl jj i Lj^ja^J jl Lj_™»x 

«UXj c-ljo jij~~> l-^~ lj-^ J-*i>«-«-il JUJl (j-°lj l3^J jj^dJ ' jLi-il ' 

I J\ oUiNLj .(6 _ 5 

(jJJl C0 2 Jl JLp ^b^Jl ^ a^JI J iOfl-lj jl Lip ._pJl J C0 2 Jl 

1 g S^Lp ,_J-P JjAj CjLS'j^I oJLp OJiJ^I IJl^Jj t ^-A jJl ej J a ^JLJl ojJLvaj 

Jl^LLj ^-^jJl 4jAjJ<— Jl OJlx-JL^I t^JLo .^JbjJl l_ lUJtS^j C->UljJ>-J 

.<Ju>^Jl iSlkJl oblJLxl J^-l ^ jUJl C~«Jl^J tiJJi ^0 ^Jbj 

^£ ^ j-oJ^wj! ^A ^Jl O-kJl AP j-o-p^_J| jl ^ jJjjJL) ^XJjjj iS" C-J-l-plj 
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.CNGj Micro- LANj GTL : ( _ s JLoS/l ^ C~iJ jJ ^jJI oULijJl (J ^_*_ ! 
5_JlJ^I jJl jUJl jl*—! j I jLSL^I j^Jov jUJl JJJ ti~w~ jj ^ *>LLo j 

. ( < http://www.methanetomarkets.org > ) 




19 



. (boe j j_L 700) ^ jj~L> 1 10 _> jXiu 1UJI jUj£ 

. Cedigaz oU jJUj j ibdl dixj 
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0 1030 2000 3000 «OO0 5000 



iik^il jUJl J2J oUU; oliJa; : (7 _ 5) J£ill 

. SINTEF y, jiNl Lj^—j JLpI 



^ 0^-5 «L»S' jU tjjjl J^aiJl ^J> 12 _ 1 J^SLiJl ^ ^si> j» j-» 1*5 

t j_*~Jl 5 L5 J t ISsjLa Jj . a J C J-a Jj . a J i. J jjl**> J) , ./? a JpLyioJl 

jli t k^ijVl Jj^JLlI la aJ ^jJlp .iLoJLP^I jLpjl xJ jJ j .iSjLjl J-Jl Jj ; ej 
jL*Jl J^ww^o 3jU>tj ^j-a a g a L*xjLw^*jj .AjljjLa (JL>JI o j-5s-^*j 1 j_a 

jj^oj .oliLui^l ^ Lj IJlAj t W.^jVI Jj ^ A-^bjuJl ^jJt-JaJl 

4j_Jl dills' Jb_pj . (2) i™; J Jl olj|JL»)fl iL5 y> j i_jL*j)fl olJuJLfil 



jaJl (.Qij j£J ioUjNi oIjjJljJi ^ 5-Li« sjul; s ^ oecd 2003 ^- (2) 
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i\ • hi* jUJlj Jail! I JJD ^jLp ^ j^Jl J-*-^' ■ 'j' J"^ J--^-"-^ * 

.ijlJl LIS jJl ■ 

.i^jLJl ^jJlp ills jJI ■ 

^>L«jJl Jjjj j-Sv-il J^>^>tJuJ <c_™>t_«Jl o*>V3bJl jv-^iLva-j ^j-iLoJu— ij 

JL1«j 4.'....a....J 1 j-o-f- d)J Lo_j t j^\Jj .oJb-L>Jl 

( >l>* r - .jl^IjJI Ji^fJl oli oMsUl -jlpLU iJUJl iJjJiJl 

J^Liuj . Ja.a:Jl oMiU y>-j J_gjLkJl ^jjjkJlj <. JaiJl ^JL iJljJj * I JILLS' oJlgJi 
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^jIp 4j! j^f- .L;-™j ^yl-Jj i_s*-? JiSC» jl oJla j! JjNj i JlJ ^ 

^jjLj^jJl ^JbJlj c ^yLwJl ^JbJlj 1 4_^jj>cJl oL_«Jlj JijjXjj i oLLiJl 

L>-j<jl^Ij t^j^l JL>_*jl^Ij tjil^^Jlj oLij_<JJ ^yj^^Jlj 

.^jlj^Jl ^jljcJlj 4->r./?l| iillJb^J lill-iSj t <U» ..Wll ijlj^Jlj 

jLNl jk>*£ L1L0J oljjJajJl oJla ^ y Ujjj .jL> <Jl IJla ^ ju-L-jl^ ^jJI 
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. j^L; JajjJ J j-2->- («i oLjJj^LaJ! 5-JL>- Ja_ojJl ^tsjl Ja-aJ : (l _ 6) JbSs^tJ! 



ol jjiadl Ijl?- jLjij j^j IJlaj .(1 - 6 JSLiJl) 1900 ^ j-IjJI j jJLil 5jI_u 
^ (Wytch Farm) <>jli j JJ^> 5^-L™^ J-^l^ 1 ^ cJlv^ ^\ 5ijJL>Jl 

.(17 (jjOivaJlj 2 _ 6 J5\JJl) I _yJi>^ > y>- 

Jaa'J 1 sU«jI ^ olS'j-i Lf^Ji ^jJl oL> jJutoJl O j^Jil Jij 

j! 5Jai.Jl ^JLJl o">U^ ^ (.jlaJ Jl^-^j <u! (3 _ 6 JSLi) (OGP) jUJl j 

.ol _yL** oJLp Jc^ La.} j5 y 5p1 ■ ./? ll C^ilS tl~>- t *L>Jl JaxJl ajj 
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jLjNI $Xs- t_Jl jjJI oiJbtLa j! iJiVl iLjJaJl jL^I JJL* oUUj Jb»Jj .JLiiJl 

SJlp-I jJl 5 ^jb-Jl ola jLjN I j! c iiL-^> _yL< y^>- Jjxj dU-LSj .(4 _ 6 J^SLiJl) 
La iiLiJ JL>oj .(5 _ 6 J^SLji) j-aj- ^ j-° jJl <c_~ ^swJl <l^>t la ... 1 1 Sj^j^-MIj 

.^y jaJI j-jUI <y> jL>Jl (JL^I c~>J 



5_S"1 



jv-^i iSbjb t MLa -j-r-^ jl _^>-| J^>-l ^ Lo-^-a it-bwvaJlj ^J^Jl oU b'. <Jlj 
jUJlj Jail)! SJa .t tl oil t jJJi ^^Ip JlLoj . JjJu>Jl JUJU>J ^3 ^JuJl 




^1 j (1900) ^.j^Jl j jill klJU ^ -la^Jl olijj. : (2 _ 6) JiLiJl 

oJL*dl J&Ul (Wytch Farm) ajU 



. bp : 
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GHG 



j-^l jlJI jjtsll ol (J oUUl : (3 _ 6) JiLiJ! 



.OliAl jJ> 5 ji^dl ij-A^JI oLS _J»I J! NMVOC j^y : 
E&P Jl ipUw» ^ cbSfl : 359 (OGP) ^ oiJ-i J>v aJl oi» 

(<http://www. Jj jj^SLl^ll _J.I Si jj>- j_« . jUJl j JajjJl i^^"" i>° ^-ff^l -4-*' 
ogp.org.uk >). 
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17 (ijJUwaJl 



(Poole Jjj frL^wo c^J 1600 pli jjIsjIj oUsL^I *Jjj 

Ja^j^ J^j >L« ilkuJ .1 ^r^^i <_^J^^' jJ^LiJl ( _ 5 lf- Harbour) 

j-^j (Ramsar) jL~alj 5_JLiJl 4 W 4_w«_>^i ^j-aj tlJu>- ^L™^ i_s-~h 

.<L«^_a <U^-L~j is-Lw'j t ii*>Vi- 4_j«_wJa J_&ULa olj <*JllaJL<i L^Jl 4iUi>^Lij 
^oj>tj dja^^aj jljl o-Lp ^jli ^ZJolj ^3 ^ J^J ^J"-^ y, ^ oL^JLa i Jwo-*ZJj 

y j>^)\ ^Li 10 J-«-£- ( _ s JlP Jail] 1 ^jiaLj^l ^jjj J j-^j jJlj iJiVl 

.4j^>sJl StjJl ^ji*- jji 

oLxLi cJj-jl Jij.^s-Jl j-jUI c_«~i>cJl iJLSv>iJ JbJb>J t^jj^Jl j^iUl 

<daj- ?J^J J^. jr~iji ^ j-* 1 -^^WJ CUiis-j oe-L^Nl 4^J>y 

{jj> JL>Jl (_£ js? JJj .^il j_qJI J y>- t-y* >-Ja-!l ^JaLwoJl ( _ 5 Jlp JsLL>JJ <L>jbJ 

JJii 8 L*JI 

.^jjsL^^I L^wi iL«j 4j jjio Joj* oLa t ^uJl nUJl Jj? jj ij Ijl>- 
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ISL-Vl ^» >U ^Sj* jUI (J £-i£ :(5_6) JXJJI 

^j-a «L*^^j SjL^p oj j-ya-ll oJLa .LSs_«-Mi _ ConocoPhilip © ConocoPhilips 2_£ j_Ji ! 2 «JJL» 

.LSL-^M _ ConocoPhilips ^ Jaj- jij jjJu L^xpLLj jl U^y^ LSL-*yi t ConocoPhilips 
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18 ijjX^ai\ 

j—^^Jl k—^jLJ^/l J2J- jL~a i J It" j .1985 j»Lt- <u^4j" Iju Jij .(_£ 

.LjUJ! ^ (Saxony) ( __ s jj^~S'Lx jji»l-i 



J 



la- 

jL^s Jj-L>cj ^J^jl C->ljU» 45" ^r^l c (_5~~^l j~jbJJ c-a.tfCa j-Gj 
'^j-yj^-j^ ^j-s^y^ (^JLoJl (Accumer Ee) J _^j_ r S'! ^JlJ- ^ 
^la ... II c~=tJ 6,2 <J jJs LiiJ J-o— 1j (Baltrum) j> j yJLjj (Langeoog) 

j»Lp JJjLJI JlSj .4_jja jj| 4_wo^>t_oJl jj-^f- J^H (j-^ ojl_J^a-l (_£ (_£JLoJl 

Jij .LlJaJl aJl* Jl olaJaJl £_^Jl IJlA ^} UUj JjiJ JjJs! jlSj .1994 
<ul 1*5 aJl<>-P (_^ala- J-S^J (^JLaJl ^W,.,ll C->«j *LJl jl5 

^J-P jU -ki>- JLo (_£ jj>- Jij .JiUJlj 4-a*>L*Jl jJJaJwa j^j LJU>tJ 015 

oIj-jUI c-i~i>J Jj>-I yo J^ix™<Jl ^ k_J_k!l .sLoji^ L*i _jj J-iJl ^ jj-ill 

.<uLJtI™<JI iJUi>Nl <U^wJl 

.cjLu^JI 4jilax>j ,j-<w9 Ij<j " ^/*>1^jI JuoLi «uXo iilij ^>lj Jj>c^ -lij 

^jj-L^J i j ji 4_Ji_«j ULJlS'j IS' J^«_»xJ> IjLlSLa 17 1 g " ^L^— a & 

toULJl ^Ijjl 5JjJ Mj j» j jScJ 4aW: Jl oJla Oj^Jaj .(Emden) 

. jj^al j-2JjLi 3iJ_^_oJl BjiLJl j j . a 1 1 j t oLoLoj-Jlj c olj_^>Jlj 
t o-L^S' «Lwo^>c_a tLULi 4_J_wJl oU b. oJlj <U» . ■ W ll 4_>Lo^»tJ 4_J_=-=_oJl 0 1 ]g \ , ., 1 1 
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£Uil jJJj co 2 Jl jlp 

JJiJj ^lii^/l ^-^j t t_.JLiJLj UJu 4J_jjJl oljUJl oUL*_Jl ^yi jl>J| j| 

Lgjj^^l ijijJl islJa ^yj l J^^' <_s^ t <&<Jl ^ iux jls tiiji^Jl .oljUJl 
.(1 - 3 JjJL>- tlEA, CCS, 2004) \^J^ oLU aJL^l-J 5>«ruJl 

J^SLiu 4.J j-SJl oULx-J^I ^ jl>JI ( _ 5 Jlp jlpL~j otLLSJl ^L™^! jli dJJJj 
.aJl>ju~jj <uxiJl oljL>Jl jj h"' LjJIxp y! idJJJ j jSvw^j 

5_b_L>Jl ijlj^Jl jL~^l ^ <u Ai^SM J^Lp C0 2 Jl jlp oUUJl jl 

y^yuJlj J^iJl lajLJl jU t JJLLJl J j| ./? aJl ^ LiJUbLi lo-Sj .Ub^jjJaJj 
j»|JLk^l kill-iS t_JLko L^-l yk^xl j! .^JLliJl JajiJl jj-jj^JL; 

^jJlp! oUL*Jl dUi <■- ^Wa'.ll J alall k_JJaIj L>Js _ iiUs 

jl5 lil C0 2 Jl jU y 

C0 2 Jl jlp oUU-Jlj ialW Solas' Jjl*_a jUJl J^-~J oLLuJ jji^> t aJL>JI 

y^La-j l_v» j-i Jl^-A jli t oL)JU>tjJl ya j_JlSJ| JL>J| j_A Lo_Sj 

LLJl^ ^yJ^I jLS^=L; jj ij t iLSLi^Jl -fj> l*J->- L^j j-^ ,_Ji <iLj>\ IajL>Jl^xI 

jl_P ja|-Uk^— I ySLo-JJ .LsAjI (J^J' j-* '"J-^" ^ J-^-J jl j^J'j ■ »l 

^JUJlS" ^Ujj .(^Jl oliJ* ^ y^Jl jUJl j\ JaiJl ^1 yk^M C0 2 Jl 

0JL0J C0 2 Jl jlp yyiJ J^-l y o-laJUL~<JI jUJlj laa'.ll oLisLl^-l j»IJI><iXa«I 

^1 ^Li>tj U i>^l ^Jl jUJlj JaJjJl oULiJ jU t j»Lp J^SLLjj .iLjis 
oUUJl j! UJlp . <L?- jJ jt^ws- o*>LSLiJ ^ C0 2 Jl jLp yykJ 4a ; .l?T 

jl .ipLwaJl ^ ivsL>Jl oljL>±L^Nl J-o-vi La jJlS'I 0 ji j^a ijjJJa^JI 

C0 2 Jl jU 

L^LJlj ^1 

L>-^J! j! iJ jjbLi 5JLj<j i j-S'L«l ^ji LJLp jb j^- jLiJlj JaiJl jj L>_; 
4^jL»jJ oLqj>i^J <wi j-p jLiJlj la a'. 1 1 cjL?3ju>^i yi j-t^Jl jU t yp jl^»ii™j 
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^olJjJl <uJ^j ijjJuj <u*>L^ j^>\J3 ^Sl j^Jl ^yj <1)N I Jjllg* kiliJJj .4JuJ>^ 

J^™»j oULu_> ^loJj&Nl f-UapLj .L^™ij oULuJl ^~<> oLS\Jju-o-1J Jwi^l 
Lgy^j <bU t (Sandia, 2004) SJ^uJl oLNjJl Us t *>lia jU«Jl 

Ji ^L*Jl ol^Ju jU tiUi .j»Lp JJs o ^ djJL>o ^jjJl ^Lwij^ll 

C~~J oJLAj .o JLoJLx_«Jl j_*jLx_qJ| ^J^" ' SJljI^JJL*" 4_o«-~Js j_lsL>c_a 

L^Jl ^J>\ jJl ^j-a i i_~™j>t3 jLiJlj 1? a '. 1 1 oLij_« ^ j-'j-' a-; ^ !L 
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jyU) fad) 



^ jUJlj killl J^ya>=— < yjl jj-^ iajLJl J j ./> all ^ b-JLili 
^jJl OiljUJl ^jIp LxAial Jij .tillS Uj iolaJl i y_jJUxJl\j ( j~aiJl ol^-Jl 

ya Lg " a :-} 1 " ^j^H lS-L" jj«-Jl (jUaJ ^jIpj t JLaN I ^yil jU> ^aJ LjJj ^L>^^ 
t ivaLiJi 4-pI : s^a ll oJJlj oLLajJl oj_A oLLaJ IXs- b\S JLaJ .<J*>L>- 

jUJl j JaiJl iiKJl (J ^2jjj^ blJLaJ oy_j ^jJl oJb_L>Jl oUUJl 
c-JLi jj ^yJl oJU-l jJl oLULJl <u>jL4j 1? ." j^Jl jL~<Jl Ijla iLoJ^-Lj .« j_Jl ^y^- 
jjJadl aJu>_p jl> MjLL^i dDu«->J 1. jL—o'y 1 £-^>- ji 1 1 jLlSUI li_» ^ 

oLi^j^S'jjJL^Jl ^ 4j>t^X. Jb>- ^/ <ul ^Jj 4JLl™Jl J j ,/? all ^3 ^Jil Lo>Sj 

oJla Jj<j>c^ JlJI JaiJl ji^j i^L-^l iLCJL«Jl jl t^j^l ^ 

OJL5I *lj-~< 'c5j-=^l iLJb islis ijljj> j^lj ^ a ; 1 1 (J ^JLu r ^ Ij^l 
^IjJl oJlA jv-*L™1^i i—jLS' ^ a i jl l yj .oiJL>iJ^s j»l (jv^>cj) Ajjjji^-I 

4_JL^ ^yi Lai .J-^aJL^oJl iiLkJl LjL^-Lj^I <L_Ju LklsJ-^Js\ 
y\ L>_^_<j ijlj-<Jl ^y (_gl iS^yi 5 il) Li t oli j^jSjj J . ^ II 
jli toJliJl Jwajiil ^ ( ji3 jj UvS'j .^jjiaJlj c~=»tJlj jLq^-xNI oLjJjI ^J>j 
<U_jL~JI oUj jj^Jl J^ij (jl j-~jI ^ jj-JU— - (_gJ_J^Jl J^JiiJl 1? a ; 1 1 
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ijijJl J^Lo 4jAs-iS^*J>\ ijijJl oUlxJ £_» c C0 2 Jl jli- oUlx-JL Jill* 
isLviNL; (C0 2 aJUJI <~J> j}\ oliUaJl {jA jjj_jl) ^^wS-jj-U^Jl jl (_gj_>Jl 

.SSUaJl "o^US" yJaJ Jl LgJtAi- <y ( _ yJ cJl (_5 jj\ oLUJl Jl 

olij^f^^ J-laCu I4JJ ij ib— o-L^J aJlJi^J i^iljJU I j-="J-" IEA Jl Cj\Ju 
oJla jla <, JaxJl Jlp JlJLl~<J| t_JJaJl ^ 1^^^ ^ j^r J"-*^ ^*"iJ • 

£j ^AJl 1 1» jls t MARKAL Jl i?-JuJ J3l J> Jip ilup^ Lj . IEA JL ^UJl 
cu>Jl J^-l <y c (ETP) (IEA CCS-2004) iJ J' aJLW £117 ^ij^J f-bk^-oj jjai. 
^y.wioj ■• J ^*Jl (_gJ-*Jl J ( _ f <JUJl iiUaJl AlJaj J iih>^jl oUlxJl ^JL" ioLS' J 
Ji j pLj^SJI JlJ jJj ialkJl oblJLaJ Ja-*-J ^jJl oblxJl ^ oU_a oJLp £-S j-«jJl 
^-jj^a oLL™>Jl ooJL^j .5JlLo_<JI 15 Jl jJsLuJl Jj> J olpLkxJl oLi W: a 
.U iJL^ J (^JbJl 4iUaJl ffUaJ 5x15 jix; jl Jlo-Jl ^ ^JJl -s^jJlj obUJl 

jLp oUlx-Jl JLvi jjl jj jl j-ojJl J oljLiJl exilic 4xl5J t jC«jj 
JxJl Jl yJl ^ iyjJl aX J^LS" oL'UJl jL^/l J ^JJ-T tC0 2 Jl 
C-JaJjJl ^Llj^I oLJuo-p j-a oL5L*_JNl jl ^IjJLjL; jl t (well to wheels) 

jLc- oULx^jI ol .,h . a->nj| jLj^pI ^jjvojj jJj— ^- 0*>\_*S\-XJ ^3 C~iji-j 
La-lS ! ^U_<J| j-^<-J oJlP- c X~X>nJ oL«Lj ialj^S ( j^»So<J 5j^1 :f>~*\ <U>_3 C0 2 Jl 

.JpI <u_JjJl cuib? iol j-/? jiSI oL-L—Jl c^j\S 

jU*y\ IJla Jl S^-U JluAj .2050 S^lxJI Jl £j>j-»sJ>\ ^x^Jjj 

oULxJl 1 otalJOi^/l ^\)-° J ^ <Jl ol^-JcJl jJ ^^SLo-j ^_ajl 
LfLaLSL oJuJ- ^ 2030 L.!j .2030 JUy Jaxi ixJcJ^Jl 

iLoJLpNL; SJjJ-p J^J^ cJ j-^ • Jl * J ■^- a> ^l ^-IjJ 5 iJU>Jl oljLo^L^Nl 

jl CO2 Jl jli- J^LxJl oLjL^ jLxp^I jj^jy oJl^I iib>t>i oLvil ^1 Ji^- 

.CjUIxJI (j^ixJ 'uLxl m <JI 4xl5Jl oljjiaJ Jlp 



. (Steynberg, 2004) 
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jUJlj iaiJl jl (Gielen, 2005) iJjVl ^3bdl ^li' 
<ul t2050 j»U JiMl J JJLJl ijij J j— J-*- 

iva^ » jL^_xS'L> Ijljl^ iLxJI olij jj>^<Jl jV 2030 ju«_) «j>-I L>-^uj&L^ 

_^J> «JLp J tJjJlij^/lj jv->ciJl ^yi J^L^Jl ijijJl .,_jj^J| ^ 

jUy JLiJl JUJI JUJl J Llj .JaiJl J>^= J jJ^JL t C0 2 Jl jUy 
4X<J| J 30j 25 U Jj Ji^uJl ijijJl Jip k_JJaJl ^ysjJ>Cj Jl43 t CO2 Jl 
2 ji jJl (J-P i_JiaJl jj ^JaS j~*-> Jbj&j .<C— ^>c^jl Se-LiSsJ I 4j>c-Xj 

./? <J I ijijJl J^H u~°J ol>ji< J" 5 -" jn 1 j-*-^ 5 ^! i j/?./?>eJI ; jLixJl 

{j»-J> t j c ^-JJ-U^l] ^jSvQ-JJ .(_£j~>Jl ijiijJl ^ j-SI <W2>" £0 tjUJlj j»->tjJl ^ 

. (IEA-Hydrogen, 2005) ioUJl IEA Jl oLp^J^ J> SJjlJS/I 

2 j->=-" j j-SsJL^ £jJl I j-A jjJl 4_>-J_«J_a <L^ijl_o_a ^3 Lo_^_a I j ./? ■ P jl 

t h a'. Il Jb>- Jj .2 ji j-il i_aJj^>t-<J 4_J_JLL~aJl «LilS\JI J iiliJl j_jU y^o^kJ 

■J-^ 1 J lT^ 1 J-* 1 ^ 1 6S>i 

ciL^-j jl tSj^JLJl ((iilxJI oL>^i k_iLi>wo 19 ijj J'. ./? Il J (j- 3 ^ 
oLi>^ jl .oSj^Jl JaL^^I ( _J-P iiLviNl ipLval! t ^SU-> ^Jl JaiJl jU— I 
J ilLiJl j jJaJ j-jIj J jJ~ A>wilj j^c- jl <Wa>iLp oLstfl jiil ULp t j^> yffl^j o-^^ 
3 j-iSJl ^j*>\i-l JL<Jl £a t iSjLJl J j aJl J ^jiLalJI jLipL L^Sv^jj . J^Jii™<Jl 

J j^>tj jl ^j-Sv-o-i (_^Jl ijlj-«Jl 1_^j_S' jJ<-> jl C y^-wpl '. ./> il f-|j^>Jl ( j^0 

j5 .^c^-j^Jl ^yLiJl jaJLiJl jl™>Jli tJaiJl jLj<— I iJMjb ^JaL^-l 

iiiS jUJl ( _ ? )lp ,j~J j c2 ^L^Jl iiiSJl o-l ^^id^l JLxj (_g JJl JaiJl ( _J-P 

.ioNl oLvil^iNl t5>^ -^Ij-sUca^^l i j—J JiJl 

JL&JI Jl i^Uo Jlji M tiJJlj 053>Jl) Ja-jSfl jyJl Jai: J5 jl ■ 

, ( +£lJ>-j kij (i_~JLJl jl 

Ij^ 20 ^ Ji! ^ ^S/l "oJLS'j^JI oUaLj^Ml ^ J^^l AJL. ■ 

c_ «J^S\^J| JaiJlj '(JaL^^I j^J'l ^ JL^>- *J->- i— JlSw-ij .i_ 4j^jcJL 

.^1 jjkdJ lit J^jJJ Ij^ji 25 ^ Ji! 
. ^JJ IjM ji 35j 20 ^ U iilSC J^.^ jLL 100 ii^l oLJl 
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20 ^ U 5iASC jLL 200 *lkp| ^UJJl t_JaiJl jWLJ ^SUj ■ 

.J^JJ IjVji 60j 

.(jL^ ^J-f- (^j^>o L^oJaj^ jl SI) iiiJl ^1 
U« p\ jLL 300 *lkp| JiiJJ caKJl ^1 yk^/l 5JUJ ■ 

.iJLSf- LtlSCi ^i™^ 1 g ,,^nj lgj| t JsLx^l 
jLL= 1000 ^Jl^) »^ 5JUC.I ti-^J^ 1 ^ J^ 1 -k^J 0| ■ 

.jlJI LjJakJl 5JlSj C0 2 Jl jU> 5Al5 ur o^ J " t J^JJ IjVji 40j 

j .J~vJU L^^f IjV ji 25 J\ tliUfllil ^waj ( _ 5 kiJl jikJl Ijb ■ 
L-Sj^I I ja 70 JjL s jl j-J>\ ^ *y>- jUjl^I j-SU-^Jl 
. ( _ 5 ^Jl c-iJaJcJl 5x15 j C0 2 Jl jLp 5A1S' ^y.wio 'J^ _^JJ 

1 _ 7 JiLiJl ^ .(2 _ 7)j (1 _ 7) <>15^iJl ^ ol^JiiJl oIa c^>wij JlaJ 

oLwo-S" C-g-l-l'>c-oJ jLoJLl^Vl <L3 (_£*Ul (C-Jj-j) aJCJ I j-*— " Y jjjsx_oJ| ^j0jJLj 

^j^<Jl C0 2 Jl jlp ^jjjiJj «1 ^x^l "oils' jl~~>Jlj ^jj Ji~l i Lol ./?ial IjLi^ ijl j^Jl 
. X j y>wJl ^jIp 5~q_S'I jlJl Jjl j^Jl \i~ L_Lj .^jJiiJl j^i- Jail] I £-1 ^kl^l J*>Vi»- 
£jj Jw»l jjJl j-*Jl IJ-* ^JJg ■ •• j ' 5j J-JUL l! I 4_aJ_SCJl oLj^j^a . a i ^Lf-j 
^Jj 5iLsi>Nlj jyi~>_j .5jjlk*Jl cjliliJl t_ik>^ Jw^>l jJl dUJu J4-~;j 
jjj . 5_aJ_SCJl /j-o 5.P ja><^> VI (J> j-f- j-SLo M <ulj L^Jlp LLJi ( _ r »J IJl$5 ^ 

^>5I _ydl ^^kcJl l-JlLJI 2004 aUJ 5^JUJl 5ilkJl j.Ji: .« ol yiA-.l 5jjjj oj^l 

.ji ji«JI Wa.ll oL^™<J ^ g a ^oLioj Uijjj Lo t2030j 2003 l y*> L» ^uJl 

j-*-3 t <mJjLi^ 5ij jJaj jj-^Jj t L^™aj CjULJI (2 _ 7) JlSsJJI ^^sj j-C-j 
jL±^*>0 5LLaJl 5 :r < k 5'l ^Jl Jjl j^Jl Y jjj>^J| ^yl^j tJaiJl X jjj>^JI ( _ 5 1p 

( _ 5 Jlp LajL>±l^I oljl ji oLSj-lJl *JLh-< jujj«J tLJl^j .^1 .,^"JI J^SLLj 
.J^.^ Jja Ls'^.l b^J- 5 25j 20 ^ U «_LJ ^1 JLaSl SJl^_. 

(Ij^ji 35 ^Jl Ij^ji 30) SJujo ^yju jl J5L3JI ^ yjuj 
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Lo t ( ^ r kj<^Jl y^J\ ioUaxSI ijlj^Jl c~>=~vsl lil Aj! »{«\\ 

.l»-b~jJ duals' c~~J 
l _ J ip jj-Jj tJmVl iljjJa io-PJU-Jl jlx-xVl ^jip dliJiS' ij~o JlSLi^l oJlA 

^^l^j 1 2005 j 2003 ^U- JiCjL, Oibjl oljjJU Ua_>I S^S/I 

.iljU^fl 5*Juv ^ ij^ill J^^r— ' JLa^ I <iljji= (Jj-Jl ^LJl jl lSJjJI 

^UjJ U.S' c (2 _ 7)j (1 _ 7) ^JiiLjJl jJ-T ^ I ^lpI iJL^A 

^^ixj ^j^o j*->=-aJI jj jUJl J™~J Ji il I^jJlC-^I 

jv^-LuJl oLi^ j! olj-ij^Jl JjGj .^>ejill J^™»j <_sJ- p JjL-JI Wa'.ll ol>- yi~*S 
J^jj-JJ Ij^ ji 60 ^Ji\ 30 j^j ^jl jJo -kiJ jb<— L j» j_J| 4_ol ./?"J1 ^Ljt La ... !l 
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Jaill! Jjlj^> jiy : ^^iAlU jjlas}\ j^-valj i JaiJl iii^o l ^»Cj> '. (l _ 7) J^LiJ! 

. IEA : jJUall 
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S 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 
^juiii j~2004|U$D; 



1 _ 7 JiLi l^Jii oUa*il JjJU ^jjf jt- i JaiJl 2uiSu j>Cj> \ (2 _ 7) JXiJl 

. IEA ijJuall 



19 Jj>U*aJl 

jl? lilj t^jVl ^ oUjj^jj-U^Jl ^ ^yzJu £5Ll* j-SL jj lil 

L^_J Lf i]\ iaJ_Jl jU_^L J-L*JL> (j-^j-ii Jl j_~Jl 

^JjjJl W: ... S ejLS ?Jlj— Jl IJla ^j£- 4_il>-Nl al ... j i— jLS t 4_aJjj>t_<Jl 

_ J-rf2--i!l l-i* jji'-UJl ETP j-o-i Ja^*>l« J^SLioj _ £>jUL«Jl 

. (Cost and/or learning) iiyu cjLx>^ j! 

X^S jJ j-w>Jl ^c-~<Jl *J~-& jj-iij ^ 1995 j»Lp ^ *>LL« 
^1 ijlj^JJ" LjjOJ t «SJL51jJ1 LilSGl J^Ij-p» L^i jLi-ilj JaiJl ijlj_J 



172 



50 



40- 



s 
B 

1 



| 30 ^ 
20- 
10- 



i i 
I 5 10 



— 1 — 

15 



— i — 
20 



25 



c 

s 



3 5 

\> 

3 



I- 



2- 



1- 



—i — 

50 



~ioo~ 



~150~ 



200 



250 



J,Lp j Ja_aJ jjlj-a g-LSjj jrt^J oL-isTtf SJUl^dl S_iKJl : (3 _ 7) JiliJl 

.1994 »LJ ^j^Vl jjJl S jJ_i« i_Ji>Sh cjIjl*- jJl jli coLc-j-kll ^ Si-L^j o__J Lfl 

.USC \ ^ 28 L^JB i_~*S^ ^jS 1000 Jl JiUu 
.1995 ISjJ'i] ^ jijJ?\ 7t— 1! iUa ^ Lj^-bLlJ 0-pI 



dDu jiaJ dUJJj .L^-bJj jjjJaJj ijl j^Jl oJl» ^iLiJLS'^ iJL>Jl iiLSJJ 
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1994 4jliJ { jj>\ jXsL Jji SJb^lj ikiJ iilsli- 4 la iil oLl>tL<Jl 

ioJaJ^I l^-^O j_aJ J oJL>*^<JI oLN ji\ J iaUaJl oU jJuw SJlSj C~«-~i 
olisLLj Jl L>_£p-Ljlj (^JlJlLJI jUJl j JaiiJl J-P t_~^jJl A-Ja jJl isUaJl 
t ojjs- (_jl* JsLtJ ((jvJLxj" 4x15 ^.i?. a>o Ij_^~h dJiUaj ( J>J| Jli*) 4jjJ1j 
Jl 4_™jJl)j J^J 4J_<J| J 1.5 Jl 4J_<J| J 0.5 Jl y>- £-jl jjj 

Liotvijj 4_J_JLu~a >i™Jj iJLij ol jJaj- IEA Jl ooJb- t (_gJlJJLJl jUJl 

Jl Jvjj'j . (Rogner, 1997) KiLJUJl j^>Jjj-L^Jl ijlj^J <u_>jjj;» J (4 
(J ^L r A>J J^JaJj 4JUJI (1997) iilSUJ A oUjji; Aj-L ^j^uJI IJu 

j! jLipLi t J^JLu~<Jl Anils' JiuJ j! ji-i<Jl jj-^j .jj-ajJl ^ <uiisL?- 

4JUJI c~™J ( _ y Aj) JiVl iilSol oli ijl j^Jl ^xij Uji Ji™- 4jIjJ| ikii 
o^JL>c^l Jij .(<LjJ_>- jLSu^I 3 ji 4w-jL>_a dLj^l 4_j ^ W : . » " ,»JLp J 

j-ij\—**> j_JtwO— J J J_OwO—Jl 4^JJJJ*^|| aJLS* jjl 4 g .1 ■ a 4_l_w*-JJ 

j! j : jJl^jJI oI^JUj jL^I jj j! Jj-i-Jl ^ j . (SAUNER, 2000) 
cJlS' iiki^Jl i jl j_aJl iilS' J (Rogner, 1997 J 10 J jJb>-) 4JL>_>j_aj 

iJL>Jl 4jjlSJl jli t4LLJL>Jl Jj .1997 j»U- Jby J Lqj 4_Ju^ oli 

25 Ij^jp 20) 4^lij! ^ Ji! I-Ju5 J ^aJLidl jj> JsiJJ 

^ oJuoj .(1990 J> Ij^ji 38 Jl 35 o.UjL iJjLi^ t 2004 J j^ji 

Jij -j^i-jj JJl jiaJ i^jLwi JJl jls (Greene, 2003) ^ J-«jI^ J^>jc-xI 
4jLvi jl j^Ljj .5_7 J^jJl J ^jJlixJI ^-i- JaiJJ 4jLx>^ jW'j -UpI 

UJI 

j^JucJI CjL>i^i j g b"j (lIJUJI Jw2-«Jl j-lajl) (jij-^l U^J"" U^ 1 °JJ-~-o-^' 

.|JL>- 4jtvil yJ> ^-^i' 
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jl jju-dl j^j> J> Ji\ Oli .(L^i l^-Jlj McDonald, 2001 tSlL. 
JjLxji t MLo) oL> jJ~*-<J>\ *S\ j3 il^/Ju ( _ s ~»l JuSv-Ij jj-So <uJi5Jl ( j^isLJ 
^yi iLoJl ^ 20 ( _yai^j! i^JuJl 200 Jl ioLJl j j^o til«Jl ^ 20 
iui\ J> 20 i>^uJl 2000 Jl SjUI j^SJj .l>c^Js\ 100 Jl SjUJI 

(Wene, J> (C. O Wene) yjj . 3 .(i^uJl 1000 Jl SiUi y 

JaiJl yp ^^^Jl ^ ib^Jl jjudl J-Jbw iJb Lyu 1988 j»U- Jo. *f\ 2004) 
UsL^Nl cjUU>)/I 4JN-b) axJI ^ 20 j^JaJl 



dUS ti^l jdl 



^jJlp SjJLj JLqJLxJ j^JbjJl oJla jli tdJLIj .(^-o-S'lj^Jl oLil_si>Nl Lg-J 
.jvJlxjJJ i-^U-a 5jIJj 4 a a S j Lo-^ LJL«j Li J^-°^ 1988 ^Le- jl ji 

.4jLjLa ^yjLSj (jl ^j^l iSl^A (j^Ssj yJ <bl J^Sx™<JJ ^yl ji^x^/l ^jJLaJl ( _^^jLj 

M i^LiJl iiLaxJl ^J^^ ^-iL^J l)L ^Ui^-UmJI jjiCoj dJi ^Jj islwijj 

C~™J Lgj'S/ jUJl j JaiJl Jl* ^1 yk^-Nl oUUs ^^Jlp JL^- JSLlj jJaO" 

^Ls^jl 4_>JLx_^-j jjJ_*jL!> Jo t jl j-oJl*>jL) ^jj^-oJl ^ \ ./> i j$J_*jlj 4 , ./? ^ 

. ijl j^Jl ^j^o 4jtlx>oJ ^Jj-^ 1 — Jwl P- jjj-^- 




0 100 200 300 400 



500 600 700 800 900 1 000 



j^jj y j Ja^Jf £a!£j oLj>ei« : (4 _ 7) J£iJl 

Annual Review of Energy and the Environment, vol. 22 (c) (1997), : *L>jji ^j-a Oil; I g:c-LJg oLpJ cJi 



by Annual Reviews, < hltp://www.annualreviews > . 



175 




0 I i i i i i i i i 



5 15 25 35 45 55 65 75 85 95 



oij* Cy c5"*t^' js* ka'JL) Sal&Jl oLj>ei« : (5 _ 7) JiLill 

. (Greene, 2003) : j, Lj^-&l V' 



lJhJcS\ JUJI JUL.) ijl_^Jl 

I _^J> ^ <u*l Ml .(ciL^SUJl ^Ji- 2000 J 

^jj «i jJ i_<Jl ^ 20 Jljj^ (J-»j (.r^*^ <*jJ--S^I JajLJl 

<lLp-I y> ^ (^JuiiJl ^ JaiJl ^-hJJ (6 _ 7 JiwJl) 

4_LU J^y j-j jLJ^" 1000 j-^L; 'J-r^j-i ^-"bW^ 10 ^~>\) 

. ^JJ LS*^1 IjNji 20 
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Uft 




0.1 I 10 



JjL^ S_iKJl J_^~- _ iiiJl JL.j j^JU: oLj^ : (6 _ 7) J£iJl 

.liJlSJI J-^l ,_5» 3 _ 3 JiLiJJ <bLL« _ jUJl j Jaa'J) iLf ^ oj oli _^U^JJ IEA l jJJ- 



4^">\— jl5LJ isLkJl ijl £tj^-> ^Ij ~£f^ y ^' a '' j"*"*"" <_?^ 4-*--o-*-!l oL^oJl 
jbkijl jjk dUi ( _ 5 Jlp JL^j .5 jj>Jl (jl j— < si <L-*J 4 W <u~Ju jj-S^j 
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^ j»UJl jUlL^Nl A la .Jjj olJU oJj>c^qJ| ^->LN jJl ^ jtL-Jl jv->ci iaJa 

^jJl oULiJl ^Lvijjj ^J <Ljj./?ll jalikj ^IjJL) 0L1JUJI <L>Iju 

^ jUj^i^/l ^yi 5 5b- _y ^ _Ja>Jl >-_a-i>J o-U-L~Jl jU JJj .C~9 jJl 

.-USUI; ^LoaNI j^u~J iL— j ijlj^Jl y SJbJbJl ^l^j^l 

J-P J-Jjj-^a jMl jj-^J<_> JJ-Ul ^Ikjj 4_aJLiJl ^jJlpU J-O ijl j-<Jl 

^jJlp J j ./? ->Jl i>-L>o jv^i .A^llygJl jjjiaJlj lL~>cJI ^ j-^^l (*— ~«-!l 
C->U-^X!lJ| jj^Jaj 1? * aJ^^_^u j^* i o-b-b>Jl ^ g \s>- ^jjJ^U- ^jLj 

3J_xJL**wJ| jjLi-X^JIj ^j-OjJ-JI 4_S*I j_jjl 0\ . j*^ll ^->~ 0$jJ>- j-fi j^mJ 

.^yliJl j»JjjJJ |JL>- «Wg-« SJbJbJl ijl j^JJ <Uil j^jl jJs>U«Jl oljJL>J jj^^Z 

cilSUJl ^1 yk^x^l oLlU OJL^j. tMLa .iolvals^l oUUJl tl^iJl 

^jL^ UjI kiiiij .oL-JUJl LIju IajUoJI Jc^j bjJb»^ UJiJ JaiJJ 

1? a '■ jlx— I ^yLo-U-^j .oL^oi— jJl ^ 1? a'. ll jLx^i! y ijji J *>Vj>- iplwJl 
Ji jlx— ^1 oJla j j-So j! Jjy Jaii (j-Sv-ij i^Ljla^I 5 j^Jls iLiJ^L Sj-oJL^Jl 

.L&jj^Ja J^J jLx^">\J 4ju4X™<JI oliLjJl *I^^L C 'LviiiwJ 
i *>lla) jUJlj JaiJl ipLv» ^ ^LiJl jjialil p_PJ ^ QsLU ^5^1 jLpj Jaij 

tEjjUl oULl— ^1 jLLJl cJ15j .(Bjl^juJI oL^jJIj t^jj^lj t 

Jji J5 j . IEA Jl ^ «-Uac-^l J jOJl ^ ^ ^yLi^Jl j 

jLi t dills' j . Ja— jVl J ^1 _ dLj! UJkJ^ UUjlpI _^S"! IEA Jl 
oj-LiJl Lfj-J jl jl tijlldl jjJaJ Ijji jNl (^^Jj IEA Jl Jji 

^jJlp ^yjLiJl jjJaJl ^ ioj&L^JJ suLl^i jiL>o J^L 1 -^ 1-iSObj .dUS Jj«i ^jJlp 

I ^c^i tiUl (JUJI 
^Jj^l iJ^^Jl ^ jUJlj Ja-iJl ^^i^j Atp- ^ toaLiJl .>jJL*Jl J*>L^ <b^i 
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( j<0 illijSj cSJLLJI Jj_v2jl]| ( j^o Ol^-iJ^Jlj oL>_JjJLjl ^ iJlP JLdJ 

^Lw«JL*Jl 5JLkJl 4_oJaJ! -IjjjjJ ^iLS' J^SLJLj Sj-^ij jjl j_«Jl jl ■ 

.(2 _ 7)j (1 _ 7) ^JS^Jl 

.<tJL>vs jiS'lj SJuJi?- 
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U cC0 2 Jl jU_, ^xJl JaiJJ c_AiSUJl ^1 yk^l ^UJ ^j! jLl^l J^S 
4j^->J| cjUULJI j»lJLk^xl ^ b>-LLi LaJliJ J-Lkj Ji IJla d)l (,^L>Ja_*Jl 

j»IJLp^L^NL) l\i ." J _oJl iJlijJij j»jJlj<J| oljjJaJ oiLi jlj-oJL^^I • 

.UiyLoj ipLs^aJl oLi»L« ^L^pNI ^s- lJb>- UU- 

^Jl ./7 a i>LkJ>- Lo^JlP Iw-J-^o (j™^ J^^'j if-LwaJl (jjJ OlSl j^t ^jj 

^Jj 5j»-L>- ill-La ij tjUJlj la a : 1 1 4-Jl~Jl~< ^J>^-\ ojjJaJuJl ijLajJl 
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^j_o_^t_a j_a : (Improved Oil Recovery) (IOR) 
: (Microbiologically-Improved Oil Recovery) Ljj jiw> j^~>&<Jl ha'. II ^1 

j jl ( _ 5 -l- t ' ' 0-5 j-oJl olj j_j j_SjjJ . g ll t_J_aJL™J j! ol j_q_3«JL«^i ^LJij 
4_jj_^>- ol ^>J jj ^j-P ojL^P (_5->J j-Sn~«JI JaLijJl ^j-a »L_>*>\JLL~j V y I CjU- jJLLoJl 

J^-i-> <u*>\™j J^-~ Jj ^ JJuill jl iga'.ll 4-5 ^j™-^ ^s- Sjili 

^ 5jLp ^.a :(SOFT) ^JJI JaiJl Ja>- 2uU; 
tlww>o oNLvaJNlj a-jU jIa^JI iiUjj oLjj ^xSJ^I ^ j»JLiJl ^Jls- j~S J^wj 
J-j^b oljjJajJJ 0 j-oJL^oJl 4-Jil j^JJ jLMl ^jij ... ll (^j-Lp Jail jJJl £jj^> 
OjLiJj j»_S^>tJ jJ> ^jJj ^jJLJb-Jl jj-^J-Jl ^ji oU jJu»_<Jl tl^Jj .JsLj^NI 
.jl j^ju-iL oUlojJI Jw»5c~Jj SjJL*^ <Lwil _^l *uo-9j ^>L«jj oL-iLxll 

^1 5jLi!AJ ^Ikva^Jl IJla ^JJ-c^j ^JjycSL : (Oil Peak) JajLlI Sjji 
ojjJJl 1— ik>Jj jJUJl ^ JajLU ist^Jl 5jJLva-<Jl J j jJl l$Jj J--^" (.s^l (7^^' 
t4^Jl ^ iaJb 4jjJLx5L«Jl JaiJl 'Lo-S' JbJb»J ilji 4_Jl£»J iJaiJl 
Jwa^-^ OjjjJfc AJiljta .^^j^l iiy>- jaS\ ba'.ll 4_^q_S^ J^LS' J 

,XAuCj\ SjjJJI <cuj Ji*j (.r^ 5 J** ^ > ^ J ° us^" 

<-_>Lj (_j j .,h & ^jjj-^j jj>w5 ,j-p ojL^*- • (Oil Shale) | -IaJjJl J a h ll 

^ j^jj Jj^Jl j! ^JLiCII JUJu^ll j! oUjh/JI j! ^>-^Jl JikJl 
LgJ ^-Jl j] ^j^>-jj*£}\ jv-^Ij ^i j-^j 1 1 4j j.^kJI oLs5* j^>Jl ^j-a oj^S oLwo-S* 
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Jlji^j JljJjJl £—Jl jl5 JL5J : (Seismic Scanning) ((4D) Ji\jiji\ £~~Jl 
.lo-^-LjJj jUJlj .kill 1 j-P t_~ijJl J Jlj io-^-Jl oIjj^I j-* l-^lj 

4jj Oxj j-*J *X^J| <Luljj oj j-s^ ^XlJ ^Jt^Sjjj J jj^ (J~^ v j"^ ^*~J| le-Jj 

4j*>IJ| iLxj^L jJcj JljJjJl ^-vl .^Ja^Jl o^»J U 

.£jl Jl Jj<Jl jJb IJlAJ .Jul J-Jl 

o^-v^L-p , b «_a JLii <LJIp 4->-jjJ ji -ia-ij j-* ! (Heavy Oil) JbJLtil he'll 

ji-UJl ( _ 5 Jlp jjli ^oi- j-Aj olaJLlJl J *>Vi>- ^ ^r\i , Jl ^ 4jLoi>Jl 

. L^«J <Lv2Jl>tla Ojl j>~ 

J JLlJl khi\ J>\ ^JlL^JI IJla j^Lj : (Residual Oil) Lj eLyLj\ JaiJl 

.4J jJLa iaiSCj ^1 ^>=^x*>\J 
^lljl c ajjjcJLj L>_a : (Conventional Oil and Gas) jL,L-La."Jl jL*Jlj he'll 

Sj_Jw2-il (j J-a-"Jl J CjL«L™_aJl j*>Lo_ij t <L^Jr W ... 1 1 O-Ptij j-** jJl oLi jJj>c_qJ| 
Jj^Sjl (J ^j-P L)L*iwOJ <Lw2j*^!l 0 j_JLjl ^3 4j jj-LoJl <Lu Jl j j-?t ./? U 

Ul 

: (Maximum Reservoir Contact Approach) ^IsV^JLf-^Li ^ .a Sal JL^aJ^d 

^y-saJVl jLvaj^l 4_jLiJl 4_q_^_oJ| j j-S^j 4jJU j-o-SLoJl JUJU>^J jvJLi jl J_*_j 
^J^l ^Ijj tk_Jljj>Jl SjJIxJOi Lii^ll jIj^I j>IJL>c^->-l dUi ^j^-ij <■ ^j^^r^-^^, 
ojbj J 0 ^W., Jl j iJjj oLS'j-i Jl-j ^ 4>iJjkx™Jl iJLaJl oljjJaJl 

.^vai^l -bJl Jl oUsL^/lj iilSai 

jl j-o : (Methane Hydrate) jll-^Jl oljJ-Jk 

k » yo j <uii>^ 5jl oL>-jj J *LJL jLl^Jl Uju^p Jis-XJo 1 1 g".'. 1 J 

j^Jooj .3JLou>iJuJI jLo-^Jl i_. W a ll ^jisL^ jl jU>cJl ^Li ^3 JL>- ^jj . JjLl*» 
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EOR ^\ J^J)t\ 

IOR Cr ^i\ J^iJl ^| 

MEOR LjjSL, J^iJJ tiKll ^1 

WEO UUJI iiUJl J.fc...« til ^LiJ 

MENA Ja-jSfl J^l/Li^! JU-i*2k-. 

R&D jjjj ^ 

BOE (Ja^j Jc^^r! 

ASP ^ ^kJL, JpU ^ 

BTL ^| J^JI J™J 

CCS (V ^jJ| 

SOFT JaiJi J oUU; 

I-Field yJLJ| J _^L.| ^U; 

GTL JUJ1 J^J 

Micro-LNG JLk: Jp ^^^1 jUJl Jc^" 

CTL j_j 

E-Field Jj^l J*>- 

THAI J| -uSfl ^ d^Jl j2>- 

FSU tiL- jLi^Jl aUVl Jj^ 
USD 
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Gasification _ _ J! Jo y>c]\ 

Technologies oUl£ 
Membrane technology *LLiJl Z\JG 



Conventional 



Drain hole 
Open-hole 



Coking (^jS J| ^iJ| Jjjji) dLjSi 

Hydrocracking ^^jjJUa ^Jai; 



4^- 



Holy grail l^M, S_uLf 
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Ore ^ jj^ 

Peripheral water flooding ^^^1 jii 

Green house effect ^.{^ £\ ^_}\ _ jj| 

Oil peak JaiJl^&Ujji 
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Hydrate existence domain olj_L^Jl ij^-j 5 ^l^-- 
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Conformance control JLkiNl iw> 

Gas shale ^ jLp jit 

Oil shale ^U^, Jii, 
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injection 

Lean gas ^Ju*^ jLp 



186 



Sour gas 




Tight gas 




Steam chambers 




Non-conventional 




Unrecoverable 




Unproven 




Economically recoverable 




Technically recoverable 


LJB ^1 >^->U J,li 
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Cost curves 
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